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IMPORTANT 


The introduction of modifications in the 
design may necessitate changes in the operations 
described in this Manual. 

Instructions covering such changes will be 
printed on supplementary pages inserted at the 
end of the section which deals with the unit or 
component in question. 

Before overhauling or carrying out any 
maintenance work in accordance with the detailed 
instructions, it is, therefore, always advisable to 
see whether any such amendment exists. 
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INTRODUCTION 



E trust that the information which we give in this Manual will be of assistance 
to operators in maintaining their vehicles in an efficient running condition, 
but, in the event of any further advice being required, we shall be very 
pleased to answer any enquiries received. 


Always state in your communications the 
number of the chassis and engine referred to. 


The Chassis. 

The chassis has been designed with a view to satisfying the requirements of clients 
who desire a vehicle that will do its work quickly, silently and economically ; that is 
free from trouble whilst in service, and at the same time is easy to maintain in a healthy 
and efficient condition. 

All details requiring regular attention have been placed in accessible positions, and 
we hope that those to whom the care and maintenance of these vehicles is entrusted, 
will give the necessary attention to them in order that all concerned with their welfare 
may be satisfied with the performance. 


Lubrication. 

We wish to draw the attention of our clients to the great importance of proper 
lubrication throughout the whole of the chassis. The use of a correct and clean lubricant 
will add enormously to the life of the parts affected. 

Regular attention to the removal of old oil will add to the life of the unit from which 
it was removed. This should be done immediately the vehicle comes in from the road, 
and while the oil is warm, as any grit or particles of metal that may exist and be in a 
state of suspension will drain away with it. 

Particularly is this important with the engine, where the possibility of impurities 
getting into the oil are numerous. Grit, carbon, petrol and water may enter the crank- 
case, and it is only regular attention to the strainers and filters, and replacement of old 
oil by new, that will ensure a long life to the moving parts. The cylinder walls, pistons, 
crankshaft, and bearings are particularly affected by foreign matter ; therefore, the 
importance of using a lubricant of good quality, clean and free from impurities, will 
be appreciated, and a proportionate saving in repairs and replacements effected. 

Preparation. 

Before the vehicle is placed in service, the individual responsible for its welfare 
and maintenance, should assure himself that all units are thoroughly lubricated. He 
should also make himself familiar with all those parts that require attention at short or 
long intervals, and make a study of the lubrication chart provided. He should see that 
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the radiator is full of water and that the petrol tank is full of petrol ; he should check the 
acid in the batteries for level, and see that the tyres are pumped to correct pressure, etc. 

If this procedure is followed, the vehicle will enter service thoroughly prepared, 
and the person responsible will be confident of its successful performance. 

Starting Engine. 

First see that the gear is in neutral and the hand brake on. Turn on the petrol 
and set the carburettor controls. Give the engine three or four turns to free the pistons, 
then switch on the ignition, when the self-starter can be engaged. If the engine is warm, 
switch on when setting the controls, etc., and start the engine straight away, the pre- 
liminary turning not being necessary. 

Let the engine run for five or ten minutes to warm up, if it was cold when started, 
but return the automatic starting control of the carburettor to the “ Off ” position as 
soon as possible, to avoid the possibility of saturating, with petrol, the lubricating 
oil on the cylinder walls. In cold weather, cover the radiator to prevent cold air passing 
through. 

Do not race the engine to warm up quickly. Owing to the oil being cold, it will 
not circulate to all parts of the engine efficiently until the temperature has been raised 
slightly and the viscosity of the oil reduced. See that the oil indicator is working. 

In Service. 

The vehicle is now ready for service. When first starting on the road, try both 
brakes to make sure that they are working efficiently. Do not give the engine full 
throttle immediately ; drive gently for the first mile. This will give the whole of the 
chassis time to warm up, and the lubricant in the various bearings time to circulate. 
The throttle can then be opened and the engine put to work. 

Road-performance can often be improved by correct use of the gears, and it has 
been found, in tests carried out, that the following speeds are a good guide to this end. 
In changing down, when the gradient is one that will eventually require the first gear : — 

Change from top to 3rd at 21 m.p.h. 

„ 3rd to 2nd at 12 „ 

,, 2nd to 1st at 7 ,, 

For changing up when there is still more climbing to do : — 

Change from is’t to 2nd at 8 m.p.h. 

„ 2nd to 3rd at 13 ,, 

„ 3rd to top at 24 „ 

Under these conditions, the engine will not be allowed to labour, and the changes 
will be made when the engine is working at its most efficient and economical speeds. 

Always drive the vehicle considerately ; do not accelerate or use the brakes violently. 

A new vehicle should not be driven hard at full throttle until it has covered approxi- 
mately 500 miles ; moderation in these matters eventually increases the life of the vehicle. 
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GENERAL DATA AND INFORMATION 


Engine, Etc. 

Number of cylinders — 4. 

Bore — 100 mm. (3'937"). 

Stroke — 120 mm. (4728"). 

Volume (Displacement) — 3769-92 c.c. (230-178 cu. inches). 

B.H.P. Max.— 60. 

B.H.P. at 1000 R.P.M.— 30. 

Treasury rating — 24 8 H.P. 

Firing order — 1, 3, 4, 2. 

Piston ring gap clearance (new rings) Min. and Max. — -004" and -008". 

Piston running clearance (new aluminium alloy pistons with split skirt), tested with feeler- 
gauge f" wide : — 

To fall, own weight — 003" feeler. Not to fall, 004" feeler. 

Valve-tappet clearance when setting timing : — 

Inlet — -012". Exhaust — -015". Running clearance : Inlet — 006". Exhaust — 010". 
Angle of valve seating — 45 °. 

End-float allowance at centre main crankshaft bearing taking end-thrust — 004". 

End-float allowance on big ends : -004". 

Clearance between end of front and rear main bearings and crank webs : 1/32" approx. 
Running clearance of main and connecting rod bearings on crankshaft journals (for 
new broached bearings) : -002". 

End-float on cam shaft : 004". 

Valve timing, see diagram, page B.9. 

Ignition distributor Model DJ.4.A. — 22. Type A.L.i 12 volts. 

Vacuum ignition control. Model V.C.A. — 2. 

Ignition distributor points : 015". 

Sparking plug points : -020". 

Dynamo DBLN. 31. C.A.V. 

Control 75-10 C.A.V. 

Starter M.45 AL. Type A.L.1-0. 

Panel Type C A 1234 Lucas. 

Carburettor : Zenith 36 V.E.I. 

Choke — 28. Main jet — 115. Compensator jet — 90. Slow-running jet — 80. 


The following table of oils indicates suitable grades for use in summer and winter 
respectively, and operators are strongly advised to see that the changes are made : — 


Name 

Duckham 

Pratt 

Prices 

Shell 

Texaco 

Vacuum 

Wakefield 

Dick 

Summer 

N.P.3 

Heavy 

Motorine 

C 

T riple 
Shell 

Golden 

Extra 

Heavy 

Mobiloil 

BB 

Castrol 

C 

C 

110 

Winter 

N.P.2 

Medium 

Heavy 

Motorine 

D 

Double 

Shell 

Golden 

Heavy 

Mobiloil 

A 

Castrol 

AA 

B 

no 
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Gearbox. 


Ratios, etc. 


Top 

1 — 1 

Third 

1-74—1 

Second 

316 — 1 

First 

628 — 1 

Reverse 

8-14 — 1 


End-play on counter-shaft : '004". 
Capacity i j gals, of oil. 

Front Axle. 


End-play in hubs perceptible, 002" to '004". 
Lift in swivel perceptible, ’002" to '004". 


Rear Axle. 


Ratios 


Standard 

4-571—1 

Alternative 

5'° —1 


5-428—1 


End-play in driving pinion bearings perceptible ; maximum '004". 

End-play in differential gear unit perceptible, approx. '004". 

End-play in gear teeth unit perceptible, approx. -004". 

End-play in hubs perceptible, approx. -004". 

Vehicle Speed at 1500 R.P.M. : 31^ M.P.H. (with standard axle ratio and tyres). 

Weights and Measurements. 

Gross Weight under guarantee conditions : 4 tons 5 cwt. 

Chassis weight (less petrol, spare wheel and tools) : 1 ton 14J cwt. (approx.). 
Weight allowed for cab and body : 17 cwts. 

Overall chassis dimensions : 

Length 20' 84". 

Width 6' 5". 

Ground clearance (with standard tyres) : beneath rear axle, 8 
Ground clearance (with standard tyres) forward of rear axle, 12". 

Wheel track (front) at centre of tyres : 5' 2". 

Wheel track (rear) at centre of twin tyres : 5' 2". 

Turning Circle approximately 40' 6". 

Wheelbase: n' 6". 


Brakes. 

Lockheed Special fluid No. 5 only to be used, obtainable from these Works, Dennis Agents 
or Automotive Products Ltd. (see page AA5). 


General. 

Hydrometer reading of acid in battery when fully charged : 1-285 sp. gr. 

Petrol tank capacity : 15 gallons. 

Size of Tyres (Standard) Avon Seiberling : 6-50-20, Low pressure. 

Chassis No. is stamped on nearside of frame opposite rear of Engine. 

Engine No. is stamped on top front of Cylinder block, just over Fan body, or below 
tappet cover-plate. 

Gearbox No. is stamped over Clutch-stop adjustment at offside of box. 

Rear Axle No. is stamped on offside of rear of banjo casing. 
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Addresses and Makers of Component Parts 


Carburettor. 


The Zenith Carburettor Co., Ltd. 

40-42, Newman Street, London, W.i. 


Telegrams — “ Zenicarbur, London.” 
Telephone — Museum 9106/9. 


Lockheed Hydraulic Brake Equipment. 

Auto-Motive Products Co., Ltd., 

Brock House, Langham Street, W.i. 

Telegrams — “ Autoducts, London.” 

Telephone — Langham 1373. 

Midland Branch, 

Tachbrook Road, Leamington Spa, Warwickshire. 

Telegrams — “ Lockheed, Leamington.” 

Tele phone — 1 400. 

A.C. Petrol Pump. 

The A.C. Sphinx Sparking Plug Co., Ltd. 

Bradford Street, Birmingham. 

Telephone — Victoria 2742. 

Amal Petrol Pump. 

Amal, Ltd., 

Holford Works, Perring Bar, Birmingham 20. 

Telegrams — “ Amalcarb Phone, Birmingham.” 
Telephone — Birchfields 4571. 

Speedometer. 

S. Smith & Sons (M.A.) Ltd., 

Cricklewood Works, N.W.2. 

Telegrams — “ Speedofac, London.” 

Telephone — Gladstone 3333. 

Lighting and Ignition Equipment. 

Joseph Lucas, Limited, at any of the following Service Depots : — 

BELFAST — 3 5, Calvin Street Mount Pottinger. 

Telephone — Belfast 7017. Telegrams — “ Servdep, Belfast.” 

BIRMINGFIAM — 18, Great Hampton Street. 

Telephone — Central 8401 (10 lines). Telegrams — “ Lucas, Birmingham.” 
BRIGHTON— Old Shoreham Road, Hove. 

Telephone — Preston 3001 (4 lines). Telegrams — “ Luserv, Brighton.” 

BRISTOL — 345, Bath Road. 

Telephone — Bristol 76001 (4 lines). Telegrams — “ Kingly, Bristol.” 

CARDIFF — 45a, Penarth Road. 

Telephone : Cardiff 4603 (4 lines). Telegrams — “ Lucas, Cardiff.” 
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Lighting and Ignition Equipment — continued. 

COVENTRY— Priory Street. 

Telephone — Coventry 3068 and 3841. Telegrams — “ Lucas, Coventry.” 

DUBLIN — Portland Road North, North Circular Road. 

Telephone — Drumcondra 434 (6 lines). Telegrams — “ Luserv, Dublin.” 

EDINBURGH — 11 — 32, Stevenson Road, Gorgie. 

Telephone — Edinburgh 62921 (4 lines). Telegrams — “ Luserv, Edinburgh.” 

GLASGOW — 227/229, St. George’s Road. 

Telephone — Douglas 3075 (5 lines). Telegrams — “ Lucas, Glasgow.” 

LEEDS — 64, Roseville Road. 

Telephone — Leeds 28591 (5 lines). Telegrams — “ Luserdep, Leeds.” 

LIVERPOOL — 450/456, Edge Lane. 

Telephone — Old Swan 1408 (4 lines). Telegrams — “ Luserv, Liverpool.” 

LONDON — Dordrecht Road, Acton Vale, W.3. 

Telephone — Shepherds Bush 3160 (10 lines). Telegrams — “ Dynomagna Act, London.” 

LONDON — 759, High Road, Leyton, E.io. 

Telephone — Leytonstone 3361 (3 lines). Telegrams — “ Luserdep, Walt, London.” 

LONDON — 155, Merton Road, Wandsworth, S.W.18. 

Telephone — Putney 5131 (6 lines) and 5501. Telegrams — “ Luserv, Wands, London.” 

MANCHESTER— Talbot Road, Stretford. 

Telephone — Longford 1101 (5 lines). Telegrams — “Lucas, Stretford.” 

NEWCASTLE-ON-TYNE, 2— 64 66, St. Mary’s Place. 

Telephone — Central 25571 (3 lines). Telegrams — “ Motolite, Newcastle-on-Tyne.” 
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ENGINE 


Description. 

The engine (100x120 mm. bore and 
stroke), has the cylinders and crankcase 
cast in one, the cylinder head being easily 
detachable for decarbonizing, etc. The 
auxiliaries, with the exception of the starter 
motor, are placed on the nearside for 
accessibility. 

The pistons are of aluminium alloy, 
with split skirt (45), and fitted with three 
compression (43) and two scraper rings 
(42 and 44). The latter prevent excess oil 
passing to the combustion chamber. The 
piston pins (40) are close running fits in 
the connecting rod small-end bush (39) 
and piston bosses, and are retained in 
position by spring rings (41). The side 
valves (50) are easily removable when re- 
grinding is required. After running a new 
vehicle about 4,000 miles, it is advisable to 
check the condition of the valves and their 
seatings, as during this period there may 
be a tendency to slight distortion and 
consequent loss of power and poor petrol 
consumption which are not likely to occur 
later. Engine valves should be re-ground 
approximately every 12,000 miles. 

Note. — The inlet valve head is slightly 
larger in diameter than the exhaust. The 
valve tappets are adjustable for regulating 
the required clearance between the tappet 
and valve stem. Cover plates (62) pre- 
vent dirt from gaining access to the valve 
chambers. 

The connecting rod big-end bearings 
have the white metal cast direct into the 
rod (102), and shims are fitted for adjust- 
ment purposes. The main crankshaft 
bearings have gunmetal shells with white 
metal linings (78). The end-thrust is 
taken on the centre bearing and the 
position of the crankshaft is also located 
from this point. Slight end-float is al- 
lowed, namely, 0.004 in- 

The rear end of the crankshaft is drilled 
to convey oil to the clutch spigot and any 
surplus accumulation in the clutch case is 


automatically returned to the engine sump 
by way of the gallery formed in the clutch 
casing. At the rear end of the crankshaft 
is fitted the timing wheel (77), which 
drives the large wheel (67) fitted to the 
camshaft. 

Fitted to the front end of the crankshaft 
is the Vee belt pulley (103) ; this has a 
worm-grooved extension (105) to prevent 
leakage of oil at this point. It is retained 
in position by the washer (106), and large 
hexagon nut carrying the pin (107), 
engaging with the starting handle. 

The camshaft is machined in one piece 
and carried in three bearings formed in 
the main engine casting. A thrust-plate 
(113) is fitted to the front end to prevent 
end-play ; only a very slight end move- 
ment is allowed, namely, 0-004 in. The 
housing (114) locates the position of the 
shaft. The timing wheels are marked for 
setting the timing correctly. 

Cooling System. 

Considerable care has been given to the 
design of the cooling system, including fan 
and water circulation. It will be noted 
that fan and pump are combined in one 
unit and mounted at the top front end of 
the cylinder block. The fixed mounting 
(5), fitted with ball races (29), carries the 
rotating fan body (8), the cap extension 
forming the driving dogs (20), which drive 
the spindle (11), to which is fixed the 
impellor (32). 

The impellor spindle (11) is carried in 
special porous bronze bearings (16), which 
are lubricated by the oil circulating in the 
fan body. Water is prevented from enter- 
ing the fan body by the carbon ring (30), 
in conjunction with the spring (21), which 
keeps the flange (31) in close contact with 
the carbon ring, thus forming a seal. 
Should a small quantity by chance leak 
through, it will drain away through the 
conduit (4) and prevent contamination of 
the oil by water. 




il Longitudinal View of Engine. 


Valve Spring Collar. 

Valve Tappet Adjusting-Screw. 

Valve Tappet Screw Lock-Nut. 

Plug Cap Locating Spray Pipe. 

Flats for holding Tappet when Adjusting. 

Valve Cover-Plate. 

Valve Tappet Stem. 

Valve Tappet Foot. 

Camshaft. 

Rear End of Camshaft. 

Camshaft Timing Wheel. 

Plug for inspecting Valve Timing Marks. 
Camshaft Flange. 

Set-Screw fixing Timing Wheel. 

Camshaft End-Plate. 

Dowel Peg for Timing Wheel. (67) 

Flywheel Disc. 

Bolt fixing Flywheel Disc. 

Crankshaft Flange. 

Roller Bearing for Clutch Shaft Spigot. 
Camshaft Timing Wheel. 

White-metal Lining of Reir Main Bearing. 

Main Bearing Shell. 

Dowel Peg. 

Main Bearing Caps. 

Main Bearing Cap Nuts. 

Camshaft Centre Bearing. 

Stud and Nut fixing Drain Place. 

Drain Plate conveying Oil to Strainer. 
Connecting-Rod Big End. 

Big-End Bolt and Nut. 

Sump Strainer. 

Crankcase Sump. 

Washer for Strainer Cover-Plate. 

Stud and Nut fixing Cover-Plate. 

Cover-Plate for Strainer. 

Oil Drain Plug . 

Bearing and Housing for Oil Pump Driving 
Shaft. 

Wire fixing Set-Screws on Pump Base. 

Driving Pump-Pinion. 

Driven Pump-Pinion. 

Oil-Pump Casing. 

Taper Pin. 

Pump Driving-Shaft. 

Crankshaft. 

White-metal lined Connecting-Rod Big-End. 
Crankshaft Fan-driving Pulley. 

Screwed Hole for drawing off Pulley. 

Oil Return Groove. 

Washer for Pulley. 

Pin for Starting Handle. 

Shim Packing regulating Position of Starting 
Handle Pin. 

Key for Pulley (103). 

Engine-Bearer Plate. 



1. Stud and Nut fixing Engine to Cross-bearer. 

2. Connecting Rod. 

3. Water Inlet to Cylinder Block. 

4. Drain Hole. 

5. Fixed Portion of Fan and Pump Unit. 

6. Stud and Nut fixing Unit (5). 

7. Duct supplying Lubricant to Fan Spindle 

Bearing. 

8. Fan Body. 

9. Fan Blades. 

10. Lubricating Nipple. 

I I. Spindle Driving Water Impellor. 

12. Spring Circlet Fixing Nut (14). 

13. Felt Oil-Retaining Washer. 

14. Nut retaining Fan Body. 

15. Dogs driving Water Pump Spindle (II). 

16. Porous Bronze Bush. 

18. Spring Circlet retaining Driving Dog. 

19. Woodruff Key transmitting Drive to Pump. 

20. End-Cap and Driver engaging Dog (15). 

21. Spring. 

22. Plates forming Housing for Felt Washer (30). 

23. Stud and Nut fixing End-Cap (20). 

24. Space for Lubricant. 

25. Inner and Outer Distance Pieces. 

26. Collector conveying Oil to Pump Spindles. 

27. Vee Pulley for Driving Belt. 

28. Vee Driving Belt. 

29. Fan Bearings. 

30. Carbon Ring Water Seal. 

31. Flange of Water Pump Spindle. 

32. Impellor. 

33. Cylinder-Head Gasket. 

34. Water Outlet to Radiator. 

35. Set-Screw fixing Water Outlet. 

36. Joint for Water Outlet (34). 

37. Stop-Peg for Scraper Ring. 

38. Oil-Hole for Piston Pin. 

39. Bush for Small-End of Connecting Rod. 

40. Piston Pin. 

41. Spring-Ring Locating Pin. 

42. Top Scraper Ring. 

43. Compression Rings. 

44. Bottom Scraper Ring. 

45. Oil Return Holes and Split Piston Skirt. 

46. Ignition Distributor. 

47. Vacuum Ignition Control. 

48. Vacuum Tube to Induction Passage. 

49. Exhaust Valve. 

50. Inlet Valve. 

51. Holding-down Stud and Nut. 

52. Inlet Port for Nos. 3 and 4 Cylinders. 

53. Valve Guide. 

54. Exhaust Port. 

55. Valve Spring. 

56. Valve Spring Cotter. 
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Fig. B.l. Part-Sectional Longitudinal View of Engine. 
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Special note should be made of the 
distribution pipes (117).. These supply 
cooling water taken from the radiator 
direct to the exhaust valve pocket areas. 
They can be removed for cleaning, but 
must be replaced in their original positions 
when refitted. 

The lubrication of the crankshaft and 
camshaft bearings, etc., is by pressure 
produced by the pump located in the 
sump. The oil-pressure switch (127) 
operates a tell-tale light which indicates 
whether the system is working correctly. 
A large strainer (88) is fitted to the sump, 
also a filter and cooling chamber (137), to 
ensure that the lubricant is thoroughly 
clean and cool before going to the bearings. 
The strainer and filter elements should be 
cleaned regularly as instructed in the 
lubrication section. 

Dismantling Engine. 

When the engine is to be dismantled, 
being already removed from the chassis, 
first disconnect the carburettor and con- 
trols, etc., also the ignition distributor, by 
detaching the nuts fixing the base to the 
cylinder head, and then the fan and pump 
assembly by removing the nuts from 
studs (6). Next take off the exhaust and 
inlet manifolds, valve cover plates (62), 
petrol pump and oil-filter (where secured 
by studs and nuts to the side of the crank- 
case), with pressure-switch (127) attached, 
taking care that the plunger (132) with 
spring (131) does not drop out. Remove 
the fan driving belt, then the cylinder head 
by unscrewing the nuts from studs (51). 

Next lift the head, taking care to keep 
the faces parallel to each other to prevent 
bending the studs (51) ; with the head re- 
moved, take out the short intermediate 
shaft driving the ignition distributor, care- 
fully lift the gasket, and, if it appears 
useable, clean it and place it where it will 
not be damaged or kinked. The oil should 
then be taken from the sump by draining 
it away at the plug (93). Now turn the 
engine over and remove the sump. 
Examine the strainer (88) carefully, and, 
if damaged, a new r gauze should be fitted. 


The oil pump can be withdrawn by re- 
moving the nuts fixing the flange of the 
pump bearing, and the casing (94), which 
registers the pump in correct position. 
[Note the dog drive (126) on the end of 
the shaft (100), also the skew gear pinion 
(134).] It should also be noted here that 
the flange (94) bolts on to the centre main 
bearing cap, and it will, therefore, be 
appreciated that no alteration whatever 
should be made to this, otherwise the 
position of the pump shaft will be affected. 

The flywheel rim having already been 
dismantled, remove the flywheel disc 
which is spigoted on the crankshaft, but 
between it and the crankshaft flange is 
fitted the helical spur wheel for driving 
the camshaft. A hole is provided in the 
flywheel disc to show the position of the 
marks on the timing wheel teeth for 
assembly. Therefore, when the nuts are 
removed from bolts (74) and the disc (73), 
this wheel can also be removed, but not 
the bolts (74), as these can only be with- 
drawn when the crankshaft is dismantled. 
Now remove the clutch casing by dis- 
connecting it from the crankcase by un- 
doing the set-screws retaining it in 
position. Next remove the large hexagon 
nut with starting pin (107) fitted to the 
front end of the crankshaft and draw off 
the fan-driving pulley (103) fitted with the 
Woodruff key (109), using the tapped 
holes (104) for the purpose. 

The connecting rod big-end bearing 
caps having now been removed, also the 
main crankshaft bearing caps, the crank- 
shaft can be lifted out, and the pistons 
withdrawn from the cylinders. Always 
see that the bearing caps are replaced in 
their respective positions as marked, to 
ensure their being paired up correctly. 

Note — The pistons can also be removed 
from the cylinders without disturbing the 
crankshaft, by first detaching the cylinder- 
head and then taking down the big-end 
bearings. The piston, complete with 
connecting rod can then be pushed out of 
the top of the cylinder bore. 
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Fig. B.2. Cross-Sectional View of Engine through Cylinder. 


2. 

Connecting Rod. 

57. 

Valve Spring Collar. 

88. 

Sump Strainer. 

33. 

Cylinder Head Gasket. 

58. 

Valve Tappet Adjusting Screw. 

89. 

Sump. 

39. 

Piston Pin Bush. 

59. 

Valve Tappet Screw Lock Nut. 

90. 

Washer for Strainer Cover-Plate. 

40. 

Piston Pin. 

61. 

Flats for Holding Tappets when 

92. 

Cover-Plate for Strainer. 

41. 

Spring Ring Locating Piston Pin. 


Adjusting. 

93. 

Oil Drain Plug. 

42. 

Top Scraper Ring. 

62. 

Valve Cover-Plate. 

101 . 

Crankshaft. 

43. 

Compression Rings. 

63. 

Valve Tappet Stem. 

102. 

White-metal lined Connecting-Rod 

44. 

Bottom Scraper Ring. 

64. 

Valve Tappet Foot. 


Big End. 

45. 

Oil Return Holes and Split Piston 

65. 

Camshaft. 

115. 

Exhaust Manifold. 

50. 

Skirt. 

82. 

Main Bearing-Cap Nuts. 

116. 

Induction Manifold. 

Inlet Valve. 

85. 

Drain Plate conveying Oil to 

1 17. 

Cooling Tubes for Valve Pockets. 

51. 

Holding-down Studs and Nuts. 


Strainer. 

118. 

Gasket for Valve Cover-Plate. 

53. 

Valve Guide. 

86. 

Connecting-Rod Big End. 

1 19. 

Wire fixing Main Bearing Cap Nuts 

55. 

56. 

Valve Spring. 

Valve Spring Cotter. 

87. 

Big-End Bolt and Nut. 

164. 

Oil Sprayhole. 
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Fig. B.3. Cross-sectional View cf Engine through Oil-Pump. 


46. 

Ignition Distributor. 

122. 

Jointing to Vertical Induction 

134. 

Skew Gear driving Oil-Pump and 

47. 

Vacuum Control to Ignition 


Passage. 


Distributor. 


Distributor. 

123. 

Vertical Induction Passage. 

135. 

Spring controlling Position of Oil- 

62. 

Valve Cover-Plate. 

124. 

Exhaust Heating Induction Passage. 


Filter Element. 

82. 

Main Bearing Cap Nuts. 

123. 

Tubular Dowel Locating Fittings. 

136. 

Gasket for Filter and Cooling 

88. 

Sump Strainer. 

126. 

Junction of Oil Pump Shaft and 


Chamber. 

93. 

Oil Drain Plug. 


Intermediate Shaft. 

137. 

Filtering and Cooling Chamber. 

94. 

Bearing and Housing for Oil Pump 

127. 

Oil-Pressure Switch. 

138. 

Detachable Filtering Element. 


Driving Shaft. 

128. 

Hand Lever Operating Fuel Pump. 

139. 

Oil Return Holes. 

96. 

Driving Pump-Pinion. 

129. 

Petrol Pump Lever operated by 

140. 

Jointing Washer. 

97. 

Driven Pump-Pinion. 


Plunger (132). 

141. 

Wing Nut. 

100. 

Pump Driving Shaft. 

130. 

Knurled Screw Fixing Bowl. 

142. 

Gasket for Water-Jacket Cover- 

116. 

Induction Manifold. 

131. 

Spring controlling Plunger (132). 


Plate. 

1 17. 

Cooling Tube for Valve Pockets. 

132. 

Petrol Pump Plunger. 

143. 

Water-Jacket Cover-Plate. 

121. 

Carburettor Drip-Tray. 

133. 

Cam operating Plunger. 
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To take out the camshaft, first remove 
all engine valves, etc., to relieve the cams 
of all weight ; next remove the thrust 
housing (114) and plate (113). The shaft 
can then be drawn out through the rear 
bearing, and the timing wheel detached. 



I. Stud and Nut fixing Engine to Cross-bearer. 

110. Cross-bearer. 

111. Camshaft Front-end Bearing. 

I 12. Bearing in Cylinder Block. 

113. Camshaft Thrust-Plate. 

114. Camshaft Thrust-Housing. 

To dismantle the fan, remove the nuts 
(6) and detach the unit from the cylinder 
block. Next remove the nuts (23) fixing 
the blades (9) and plates (22), retaining the 
spring (21) ; detach these parts, and then 
disconnect the circlets (12 and 18) after 
pushing back the driving dog fitted to the 
spindle to release the latter circlet. Draw 
off the driving dog (15) and unscrew the 
nut (14). The whole of the remaining 
parts can now be dismantled. 

It is possible that in the course of time 
the cooling water may form a deposit in 
the water jackets which would silt up the 
water ways and cause overheating. This 
accumulation can be removed by detaching 
the plate (143) fitted to the side of the 
cylinder block, which gives access to the 
interior of the cylinder water jacket. 
Remove and clean the water-distribution 
pipes (117). 

Assembling Engine. 

When the engine is being re-assembled, 
it is most important that the inside of the 
crankcase and cylinder block should be 
absolutely free from dirt, etc. It should 
be thoroughly washed with paraffin before 
assembling and this also applies to all 
component parts. 


Crankshaft and Oil Pump. 

With the spiral gear pinion fitted to the 
rear end of the crankshaft to the marks 
but not split-pinned up, fit the shaft to 
the crankcase. New crankshaft bearings 
should be assembled with dowel pegs 
complete in exactly the same way as those 
that came out, that is, with numbers 
properly paired up. It will be noticed 
that the shells are a tight fit in the crank- 
case housings. This is to ensure good 
contact of the two metals, thereby dis- 
persing the heat generated in the bearings. 
For running clearances and end-float for 
new bearings, see data. The position of 
the crankshaft is located by the centre 
bearing and the limits given should be 
strictly adhered to. 

With the crankshaft properly in position, 
fit the flywheel disc (73), making sure that 
the parts are thoroughly clean, as dirt 
between the faces will cause the flywheel 
to run out of true. Also, it is important 
that all parts be assembled correctly to 
the marks on the crankshaft, timing wheel 
and disc (73), to ensure correct position 
of the flywheel rim for setting the valve- 
timing and maintaining balance. The 
nuts can now be fitted to the bolts (74) and 
thoroughly tightened and split-pinned. 

The V pulley (103), key (109), shims 
(108) and large hexagon nut carrying the 
starting handle pin (107) should be fitted. 
The shims (108) referred to are for obtain- 
ing the best position of the starting handle 
for pulling the engine over compression. 
See that the bearing-cap nuts are properly 
secured and test for freedom of rotation. 

Camshaft. 

With the tappets in position the camshaft 
can be inserted at the rear end bearing. 
The thrust-plate (113) must be secured 
properly and then fit the thrust housing 
(114). Slight end-play is allowed (see 
data). 

Pistons and Connecting Rods. 

The pistons and connecting rods can 
now be fitted. The pistons and rings 
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should be tested in the cylinder bores for 
running clearances (see data) and the 
connecting rod tested to ensure that the 
piston pin is parallel to the crank pin in 
both directions and that the rod is per- 
fectly straight. 

Fit the pistons to the rods, noting that 
the small hole (164) in the big end is on 
the opposite side to the split in the piston 
skirt ; the piston pin is a close running 
fit in both the connecting-rod bush and 
piston bosses. Having fixed the spring 
circlips securing the pins in position, see 
that the small hole (164) is perfectly clear, 
and pass the big ends through the cylinder 
bores. Oil the pistons and insert them 
with the split in the skirts to the nearside 
of the engine. (This is important.) Oil 
the big ends and fit to the crankpins ; 
tighten and split-pin. It is important that 
every precaution be taken to prevent grit 
or foreign matter from getting into the 
bearings or on to the pistons. It will, 
therefore, be understood that cleanliness 
is essential if good results are to be 
obtained. 

Fitting Valves, etc. 

The valves and springs can now be 
assembled. The flywheel rim is marked 
to indicate the top dead centres of pistons 
Nos. 1 and 4 ; these marks can be seen 
through the plug hole at the top of the 
flywheel housing. First note the breather 
holes in the valve chamber, and cover 
these to prevent valve cotters, etc., dropping 
into the crank chamber, then set No. 1 
piston at top dead centre and drop into 
position the inlet and exhaust valves of 
No. 1 cylinder, but without springs. 
With the tappet on the back or neutral 
part of the cam, adjust the tappets : 
Inlet clearance, 0-012 in. ; Exhaust clear- 
ance, 0-015 i n - Turn the camshaft until 
the opening of the inlet agrees with the 
timing diagram (Fig. B.5). Set the cam- 
shaft wheel (67) and fix it in position. 
The original marks for setting should now 
agree. Check the setting again and finally 


tighten the set-screws (70) and wire up 
securely. It should be noted that the 
timing marks on the teeth of the wheels 
can be seen through the hole drilled in 
the flywheel disc for this purpose. 


T.D.C. 



The valve timing being correct, the 
valves and springs, etc., should be fitted, 
and all the tappets be adjusted to the 
running clearance — i.e., 0-006 in. inlet 
and o-oio in. exhaust. This measurement 
should again be checked and maintained 
when the engine is hot. 

Cylinder Head. 

The cylinder head can now be fitted ; 
first see that all faces are thoroughly clean 
and if the old gasket is being refitted, 
ensure that it is perfectly clean and free 
from kinks. Apply liquid jointing thinly 
to each side and tighten down evenly all 
round until the head is tight. This 
tightening should be repeated at least 
twice after the engine has been started up 
and is on test. 





Fig. B.6. Exterior of Engine, with Section of Oil-Filter. 


9. Fan Blades. 1 35 

10. Lubricating Nipple for Fan and Water Pump Bearing. 136! 

28. Fan-Driving Belt. 137. 

34. Water Outlet. 138] 

35. Set-Screw fixing Water Outlet. 139. 

46. Ignition Distributor. I40! 

47. Vacuum Ignition Control. 141. 

48. Vacuum Tube to Induction Passage. 144] 

58. Valve Tappet Adjusting Screw. 145. 

59. Valve Tappet Screw Lock-Nut. 146! 

60. Plug Cap locating Spray Pipe. 147. 

62. Valve Cover-Plate. 148. 

68. Plug for inspecting Valve Timing Marks. 149! 

89. Crankcase Sump. 150. 

92. Cover-Plate for Strainer. 1 5 1 ' 

93. Oil Drain-Plug. 1 52! 

115. Exhaust Manifold. I53] 

116. Induction Manifold. 1 54] 

121. Carburettor Drip-Tray. 1 55! 

123. Vertical Induction Passage. 156! 

127. Oil-Pressure Switch. 


Spring controlling Position of Oil-Filter'Element. 
Gasket for Filter and Cooling Chamber.* 

Filtering and Cooling Chamber. 

Detachable Filtering Element. 

Oil Return Holes. 

Jointing Washer. 

Wing Nut. 

Set-Screws fixing Sump. 

Dynamo Lubricators. 

Dynamo. 

Engine Oil-Filler. 

Clamp fixing Manifolds. 

Carburettor. 

Exhaust Pipe Fitting. 

Exhaust Pipe Stirrup. 

Oil-Duct to Pressure Switch. 

Spring for Oil-Filter Release-Valve 
Ball for Release-Valve. 

Drain Tube to Drip-Tray. 

Oil-Level Dip-Rod. 
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Other Components. 

The other parts should now be fitted. 
Take care that good joints are made at 
the induction manifold and carburettor, 
otherwise popping back, poor power and 
hard starting will result. The exhaust 
manifold joints should also be assembled 
carefully. See that the valve cover plates 
(62) have good joints, otherwise oil 
leakage will occur. 

It is also important to see that good 
joints are made between the oil cooler 
and crankcase, as leakage of oil at this 
point would starve the engine in a very 
short time. When fitting the petrol pump, 
if a new washer is being fitted between this 
and the crankcase, make sure that the new 
washer is exactly the same thickness as the 
one removed, otherwise the quantity of 
petrol delivered to the carburettor will be 
altered. 

Assembling Fan and Water Pump. 

First see that the felt washer (13) is 
fitted to the rear end of the fan body ; fit 
the bearing (29) “ rear,” and the two 
distance sleeves (25), making sure that the 
oil inlet in the inner sleeve is at the top. 
Then add the second or front bearing, fit 
these parts to the sleeve of the fixed 
portion (5) and securely fix the nut (14) 
and spring circlet (12). Next, add the 
two plates (22) with felt washer (13) to 
^the body, following up with the spring 
(21) and cap (20) and fan blades (9). 

Next place the carbon ring (30) in 
position with the bevelled edge inwards. 
It is essential that extreme care be exercised 
in fitting the carbon ring ; it must be a 
good fit in its recess to prevent leakage. 
Furthermore, it must be handled very 
gracefully to avoid cracking. When fitting, 
use the spindle (11) to guide the ring into 
place. By tapping the end of the spindle 
gently with a wooden mallet, the carbon 
can be properly seated. Oil the pump 
spindle (11) and insert this in position, 
pushing it right through as far as possible, 
avoiding damage to the porous bronze 
bushes (16). Fit the key (19), then the 


driving dog (15), and finally the spring 
circlet (18), being sure to draw the dog over 
the circlet to retain the latter securely in 
position. Note that the dogs must engage 
freely with each other, otherwise the free 
action of spring (21) will be interfered with. 
Then fill the fan body with engine oil. 

The unit can now be fitted to the 
cylinder block and finally tightened up. 
Fit the fan driving belt and then the 
ignition distributor. 

Fitting Ignition Distributor. 

Turn the engine to bring number one 
piston to top dead centre on the com- 
pression stroke, and see that the inter- 
mediate shaft is in position. Note. — The 
dogs are offset to ensure correct engage- 
ment. Then fit the distributor complete 
with mounting, connect the vacuum 
control between distributor and car- 
burettor, and set the distributor finger 
(by rotating the distributor body) to No. 1 
segment, with the contact-breaker points 
just about to break. Connect up the high- 
tension wiring to coil and sparking plugs, 
and finally check over the assembly. 

SPECIAL NOTE.— The engine has 
been designed to use Magneto Ignition in 
addition to the standard Coil Ignition. The 
drive for the Magneto is taken from the 
camshaft. It is important that slight end- 
play be allowed between the driving and 
driven discs of the coupling when the 
serrated rubber adjusting piece is fitted, 
to prevent all possibility of end-thrust 
being put up on the driving shaft, and 
preventing the slight end-float allowed at 
this point. 

Engine Lubrication. 

A dip-rod located on the nearside of the 
engine (O) is marked “ FULL ” for 
maximum quantity. The oil level should 
be kept as near as possible to this position, 
and it is advisable to check the level daily 
in order to maintain this condition. 

The minimum level is shown by the 
lower, or “ DANGER ” mark, and in the 
event of the oil level having been allowed 
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46. 

47. 
89. 

92. 

93. 
103. 
107. 
115. 
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Fig. B.7. 

Fan Blade. 

Dogs driving Water Pump Spindle. 

End-Cap and Driver engaging Dog. (15). 

Vee Pulley for Driving Belt. 

Vee Driving Belt. 

Water Outlet to Radiator. 

Ignition Distributor. 

Vacuum Ignition Control. 

Crankcase Oil Sump. 

Cover Plate for Strainer. 

Oil Drain Plug to Sump. 

Crankshaft Fan Belt Driving Pulley. 

Pin engaging Starting Handle. 

Exhaust Manifold. 

Carburettor Drip-Tray. 


Front View of Engine. 

128. Hand Lever operating Fuel Pump. 

130. Knurled Nut fixing Petrol Pump Bowl. 
137. Filter and Cooling Chamber. 

141. Wing Nut fixing Chamber. 

143. Water Jacket Cover Plate. 

144. Set Screws for Crankcase Sump. 

145. Dynamo Lubricators. 

155. Drain Tube to Drip-Tray. 

157. Engine Front Cross Bearer. 

158. Engine Cylinder Head. 

159. Ignition Coil. 

160. Ignition Wires to Plugs. 

161. Carburettor Starter. Passage. 

162. Petrol Supply to Carburettor. 

163. Dynamo Belt Adjustment. 


riQii 


ENGINE 



vm/A 


Fig. B.8. Engine Lubricating System — I. 

A Sump Strainer. J Oil Passage to Camshaft. 

B Pump. K Hollow Camshaft. 

C Pump-Shaft Housing and Oil Passage. L Skew Gear. 

D Cooling and Filtering Chamber. M Oil Passage to Crankshaft Bearing. 

E Passage to Filter. N Crankshaft Bearings. 

F Filter Centre-Tube. O Dip-Rod. 

G Pressure-release Valve. R Drain Plug. 

H Filter-release Valve. 


Engine Lubricating System — II. 

N Crankshaft Bearings. 

Q Oil Jet to Timing Gears 
R Drain Plug. 


A Sump Strainer. 

B Pump. 

K Hollow Camshaft. 


L Skew Gear. 
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Fig. B.IO. Engine Lubricating System — III. 


A Sump Strainer. 

N Crankshaft Bearings. 

P Oil Duct to Clutch Shaft. 
R Drain Plug. 


S Oil Ducts to Big-end Bearings. 
T Oil Channel in Clutch Shaft. 

U Oil Ducts to Clutch Splines. 

V Oil-return Trough. 


to reach this position, the sump should be 
replenished before the engine is put to 
further service. 

Oil Circulation. 

The engine crankcase sump carries three 
gallons of oil. This quantity includes one 
pint circulating in the clutch-housing 
which is incorporated in the lubricating 
system. The oil filler is located at the 
nearside front of the engine and a gauze 
is fitted to prevent foreign matter entering 
the engine and oiling system. 

A large gauze strainer (A) is fitted in the 
sump, and all oil that has been circulated 
through the engine and clutch has to pass 
through this before returning to the 
pump (B). The oil pump is situated in 
the sump and is driven through a skew 
gear (L) by the camshaft (K). 

The oil is forced through the vertical 
pump shaft housing (C), then through 
passage (E) to the filtering and cooling 


chamber (D). This chamber is cast with 
cooling fins and these help to maintain 
the oil at the proper working temperature. 
The pressure from the pump forces the 
oil through the fabric element, which re- 
moves all fine foreign matter that has 
passed the gauze strainer (A). 

The oil then passes into the centre 
tube (F), to passage (J), through the 
hollow camshaft (K), to passage (M), and 
on to the crankshaft main bearings (N), 
and finally, through the diagonal ducts (S) 
to the big-end connecting rod bearings. 
The small hole (164, Fig. B.2) in the con- 
necting rod, registers once every revolution 
with the duct supptying the big-end 
bearing. When this occurs, a jet of oil is 
squirted into the cylinder bores providing 
positive lubrication to these. 

At the rear main bearing, however, in 
addition to the supply for the big-end 
bearing, oil is directed to the clutch by 
way of duct (P) and channel (T) drilled 
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through the axis of the rear main crank- 
shaft journal bearing and connecting up 
with a similar channel drilled in the clutch 
shaft (see Clutch Section). The surplus 
oil in the clutch is returned by the flywheel 
throwing the oil into the trough (V) which 
returns it to the engine. 

The gear wheels driving the camshaft 
receive intermittent lubrication from the 
jet (Q), which is supplied with oil under 
pressure from the rear camshaft bearing 
supply. 

Close to the passage (J) will be seen the 
pressure-release valve (G). This valve 
regulates the pressure of the oil as de- 
livered over the whole engine lubrication 
system. The valve is not adjustable and 
should not be interfered with ; it is set at 
the Works to maintain a pressure that has 
been found by experiment to suit the 
engine — i.e., 25 lb. per sq. in. 

The oil-pressure switch (Fig. B.n) at 
the nearside of the engine, is connected 
electrically to the tell-tale light fitted in the 
panel mounted on the steering column. 

As the whole of the oil circulating in the 
engine has to pass through the oil-cooling 
filter, it is necessary to provide a safe- 
guard, in case the filtering elements be- 
come clogged with dirt, due to neglect, 
preventing the oil being supplied to 
engine parts and possibly causing serious 
damage. The bypass valve (H) is fitted 
to prevent this. Stoppage in the filter 
element brings the valve into operation 
and the oil is bypassed into circulation, 
but, as the dirt is passed with it, increasing 
the wear on the bearings, etc., the import- 
ance of regular cleaning will be appreciated. 

Oil-Pressure Switch. 

The oil-pressure switch is constructed 
on the principle of the Bourdon gauge. 
The flattened bent copper tube is anchored 
at one end (2) in the usual way and the 
other is fitted with a bracket carrying 
a spring-loaded electrical contact (5). The 
opposite contact point is adjustable 
and fitted to a fixed bracket (6) which is 
connected electrically to the tell-tale light. 



Fig. B. II. Oil-pressure Switch. 

1. Contact Point. 

2. Tube Anchorage. 

3. Housing for Spring-Loaded Contact. 

4. Cover. 

5. Spring-Loaded Contact from Terminal to Fixed Bracket. 

6. Fixed Bracket. 

7. Lock-Nut. 

8. Moving End of Tube. 

9. Hexagon for adjusting Gap. 

10. Pillar limiting Travel. 

11. Hole Limiting Travel. 

When the engine is started up, the rise 
of pressure in the system causes the end 
of the tube (8) to move outwards ; the 
points, coming into contact with each 
other, complete the circuit. The light 
indicates that the system is operating 
satisfactorily. 

Decarbonizing. 

The decarbonizing of the engine is a very 
simple matter. Disconnect the top water 
connection and carburettor control rod, 
the high-tension wires from the sparking 
plugs, etc., and the vacuum tube and 
control rod from the carburettor and igni- 
tion distributor. Having detached the 
induction and exhaust manifolds, remove 
all holding-down nuts and then lift the 
head. 

The carbon should now be carefully 
cleaned off ; take care that, as scraping 
of the carbon progresses, the valves in the 
vicinity of the scraping are kept closed to 
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avoid carbon and grit getting into the valve 
pockets and induction manifold. 

When all carbon has been cleaned off, 
cover the breather holes in the valve 
chamber to prevent any parts falling into 
the crankcase, then remove the valves. 
To do this, first see that the cam is not 
lifting the valve ; next hold the valve down 
on its seating, lift the spring-retaining 
collar (57) with a valve lifter, remove the 
split cone cotter (56) that fits into the valve 
stem and retaining collar (57), then the 
valve can be lifted out. 

When the valves are all removed, any 
carbon that may have fallen into the valve 
pockets should be removed, and great care 
must be taken to prevent any particles 
getting into the inlet manifold as they 
would be drawn back when the engine is 
started up again, collecting on the valve 
seats and preventing the valves from 
making a good seating. 

The valves should then be re-ground, 
and on completing this work, take great 
care that grinding powder is not allowed to 
fall down into the inlet ports and manifold. 
If it does, it is almost sure to be drawn 
back into the cylinders, when it will be- 
come embedded in the pistons and cause 
serious damage to the cylinder bores. 


Re-assembling. 

When the valves have been re-assembled 
and the carbon removed from the cylinder 
head which is now clean and ready for 
refitting, see that the cylinders and 
cylinder head faces, also the gasket, are 
thoroughly clean. Brush liquid jointing 
thinly over the faces of the gaskets and fit 
them in place in exactly the same way that 
they came off. If a gasket is at all 
damaged, it should be renewed. 

Place the head in position and see that 
the faces have a bearing all round. Fit the 
nuts and put a little pressure on each one 
in turn, working from the centre outwards, 
until the head is down tight. Now add the 
inlet and exhaust manifolds, ensuring that 
all gaskets are sound, as any leakages at 
these joints will cause erratic running. 

Examine the cylinder-head joint to see 
that all is correct, then tighten down all 
round in the same order and after the 
engine has run for a short time, tighten 
down again. Then, with the piston at 
the top of the compression stroke, set the 
tappet clearances at c-oo6 in. for the inlet 
valves and 0-008 in. for the exhaust. 

After testing, give the heads a final 
tightening. On the final test the tappets 
should again be checked and the valve 
cover plates carefully screwed up to pre- 
vent any chance of oil leakage. 
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THE ZENITH 36V.E.I. 

Description. 

From the petrol pump the petrol passes 
through the union (n), the filter and the 
needle-seating into the float-chamber. 
The float rises, and on reaching a certain 
predetermined height pushes the needle on 
to its seating, thus regulating the petrol 
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Fig. D.l. Interior of Float-chamber. 

3. Compensating Well. 

A. Slow-running Jet. 

5. Mixing Block. 

6. Nozzle. 

12. Float. 

21 . Drain Plug. 

22. Float Hinge. 

23. Holes for Screws fixing Float-Chamber. 

flow. The float-chamber contains the 
main jet (i), compensating jet (2), com- 
pensating well (3), slow-running jet (4), 
and starter jet (20). 

The petrol will then flow through the 
main and compensating jets and also rise 
in the compensating well. From the jets 
it flows along two separate channels into 
a common channel in the mixing block 
(5), which is attached to the float-chamber. 

The petrol in the compensating well is 
in direct communication with the air, and 
with the mixing block ; consequently, 
all the petrol from the jets and well is now 
centred in one channel in the mixing 
block. This channel leads to a nozzle (6) 
that projects directly into the choke tube. 

The special jet (4) is provided for slow 
running, and the petrol is drawn through 


TYPE CARBURETTOR 

this jet into a channel which leads to the 
slow-running outlet located on the engine 
side of the throttle. The petrol is 
atomised immediately on leaving this jet 
by air entering the carburettor at the base 
of the adjusting screw (7). 

The Automatic Starting Device. 

This device should be considered as 
a separate carburettor, specially designed 
to start the engine immediately from cold 
and to enable an instant get-away when 
necessary. 

It is operated by a control fitted in front 
of the driver in the same manner as an 
ordinary strangler. This control moves 
the starting valve off its seating and puts 
the starting jet and air venturi into direct 
communication with the engine side of 
the throttle. As the throttle is practically 
shut, the slightest movement of the pistons 
creates a very strong suction above the 
throttle, which is immediately communi- 
cated through the open starting valve and 
connecting passage (24) to the starting 
jet (20), which leads directly into the 
float-chamber ; petrol is immediately 
drawn through the passage (24). When 
this petrol reaches the inlet (25) it is 
diluted with the air and is then delivered 
into the inlet pipe above the throttle, 
which is the ideal condition for easy 
starting. 

The mixture of air and petrol is main- 
tained at its proper strength by means of 
the air valve (29) in the distributor (30), 
because, as soon as the speed of the engine 
increases this valve opens and admits a 
certain quantity of air. This also gives 
the necessary increase in the quantity of 
the mixture to enable the engine to run 
at a sufficiently high speed for the purpose 
of warming up. 

In order to start the engine pull out the 
control, and keeping it in this position, 
turn the engine over a few times on the 
starter or by hand. Then switch on the 
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ignition, and, on once more operating the 
starter, the engine will fire immediately, 
and continue to run. It is quite in order 
to leave the starting device in action for 
a few minutes to assist “ warming up.” 
The control must then be released to the 
normal position, before taking the vehicle 
on the road. 

Position of Throttle. 

The efficiency of the starting device de- 
pends upon the strong suction com- 
municated to the venturi and starting jet 
when the engine is rotated. Consequently, 
it is imperative that the throttle is closed 
right down to the idling position for 
starting. 

Dismantling the Carburettor. 

Before dismantling the carburettor, turn 
off the petrol. The float-chamber can then 
be removed by taking out the fixing 
screws (28). The hand should be placed 
underneath the bowl during this operation 
to catch it, when the screws are removed. 
The petrol in the bowl may then be 
emptied back into the tank. 



Fig. D.2. Base of Float-chamber. 

1. Main Jet. 

2. Compensator Jet. 

18. Compensator Jet Plug Cap. 

19. Main Jet Plug Cap. 

20. Starting Jet. 

21. Drain Plug. 


On turning the bowl upside down, the 
jet-plugs (18 and 19) become visible. 
Their removal reveals the main and com- 
pensating jets, which should be unscrewed 
occasionally and thoroughly cleaned. One 
of the holding-down screws (28) is squared 



Fig. D.3. Inverted View 
of Carburettor, partly 
dismantled. 

8. Float-Needle Valve and 

Seating. 

10. Filter Plug. 

24. Passage to Starting Jet, etc. 

25. Air Inlet to Starter. 

27. Slow-running Adjustment 

Screw. 

28. Screws fixing Float- 

Chamber. 

29. Starter Air-Valve. 

30. Starter Distributor. 

34. Square End of Screw for 

detaching Jets. 
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at the end (34) to fit into the jets. When 
the bottom end is placed in a jet, a spanner, 
applied to the head of the screw, will 
enable the jet to be removed. 

When cleaning the jets, do not pass any- 
thing through them that is likely to damage 
the carefully calibrated orifices. The most 
satisfactory and efficient method is to 
blow through them, and wash them in 
petrol. This will remove any obstruction 
and leave the jets undamaged. The sizes 
of all jets in Zenith carburettors are clearly 
numbered ; the larger the jet, the greater 
the number. 

Difficult Starting. 

If the procedure for starting mentioned 
under the heading “ Starting ” is followed 
and the engine still will not start, the 
following points should be carefully 
checked. It is assumed that the ignition 
has been verified beforehand, and care 
taken to see that there is no air leakage 
between the carburettor and the cylinders. 
Both these things are very common causes 
of difficult starting. 

Automatic Starting Device. 

The starting device has three variable 
parts : — 

(1) A starting jet (20). 

(2) An air inlet or venturi (25). 

(3) An automatic air valve (29). 

If difficulty is experienced in starting 
with the automatic starting device, make 
sure that the starting jet (20) is clean, that 
the sleeve of the air valve (29) is not 
sticking, and that when the driver’s control 
is operated, the main valve comes com- 
pletely off its seating and fully uncovers 
the orifice on the engine side of the 
throttle. The latter can be checked by 
finding if it is possible to pull the valve 
out further when the control is fully 
extended. 

Unable to Start. 

If the engine will not start, an assistant 
should observe the automatic air valve 
sleeve (29), while the engine is being 
rotated. If this draws back immediately, 
the mixture will not be rich enough to 


start a cold engine. The correct operation 
of the valve is to remain in position until 
the engine has fired, and commenced to 
run. It should then draw back and allow 
air to pass in around it, which will result 
in the engine continuing to run at a good 
speed. 

Slow Running. 

Slow running is adjusted by means of 
the throttle stop-screw (27) and the air- 
regulating screw (7). 

The stop-screw (27) determines the 
speed of the slow running — i.e ., it adjusts 
the throttle position for “ idling.” To 
increase the slow-running speed, the 
stop-screw must be turned in a clockwise 
direction ; if turned in the opposite 
direction, a slower tick-over will result. 

The richness of the slow-running mix- 
ture is adjusted by the air-regulating 
screw (7). Should the engine refuse 
to tick over for any length of time, or stall 
on deceleration, it is a sign that the slow- 
running mixture is weak. To overcome 
this, it is only necessary to enrich the 
mixture by turning the regulating screw 
in a clockwise direction. If the engine is 
inclined to “ hunt ” when running slowly, 
the mixture is too rich, and must be 
weakened by turning the air-regulating 
screw in an anti-clockwise direction. 
The best position for the slow-running 
screw from the point of view of “ pick-up,” 
is within one turn of the “ home ” position. 

There are other factors quite apart from 
the carburettor that have a great influence 
on the slow-running — that is, slow-running 
when the engine is out of gear, and the 
vehicle is stationary. These factors are : — 

(1) Joints not air-tight. 

(2) Valve guides worn. 

(3) Valves not seating. 

(4) Ignition setting incorrect. 

(5) Incorrect setting of sparking 

plug points. 

These factors must always be taken into 
consideration, and one should not suspect 
the carburettor only if slow-running is not 
satisfactory. 
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Fig. D.4. A general view of the Carburettor. 


7. 

Slow-running Air Screw. 

26. 

II. 

Petrol Pipe Union. 

28. 

16. 

Screw fixing Choke. 

29. 

20. 

Starter Jet. 

30. 

21. 

Drain Plug. 

31. 

25. 

Air Inlet. 

33. 


Washers for Petrol Union. 
Screws fixing Float-Chamber. 
Starter Air-Valve. 

Starter Distributor. 
Connecting Passage. 

Flexible Control to Starter. 


Poor Acceleration. 

The acceleration is controlled mainly 
by the slow-running adjustment and the 
size of the compensating jet. 

Incorrect slow-running adjustment will 
cause a flat spot when opening up from 
the slow-running position, and it some- 
times pays to set the slow-running mixture 
slightly on the rich side to avoid this. 
If the engine is sluggish in picking up at 
slow speed, it may be due to a stoppage in 
the compensating jet. If this does occur, 
there is generally a long pause before the 
engine responds to the opening of the 
throttle. 

Should the engine still fail to pick up 
sharply after having adjusted the slow- 
running, examine the float-chamber and 
see if it is flooding or if the float is 
punctured. 


Loss of Power on Hills. 

The strength of the mixture when the 
engine is pulling hard is determined by 
the compensator jet, and if the vehicle 
lacks power on hills, it should be examined 
for stoppage. 

Loss of Speed. 

Care should be taken to make sure that 
the lack of speed is not due to retarded 
ignition, to an insufficient supply of petrol 
from the tank, to faulty ignition, or to poor 
compression due to leaking valves or 
wrong tappet adjustment. If the loss of 
speed is definitely due to the carburettor, 
the main jet, which has most influence at 
high speed, should be examined for 
stoppage, as this would cause the loss of 
speed referred to. 
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Popping. 

If the vehicle gets away badly, and 
popping-back occurs in the carburettor 
when accelerating, the compensating jet 
should be examined for stoppage. 

If popping-back occurs at regular 
intervals and the engine has little power 
and will not drive the vehicle at a high 
speed, this may be due to a stoppage of 
the main jet, or in the main supply from 
the petrol tank to the pump, or between 
the pump and carburettor. 

Excessive Petrol Consumption. 

This may be due to the automatic ad- 
vance not operating. There may be a leak 
in the petrol system, or the brakes may be 
binding Moreover, rough estimates are 
very misleading, and the consumption 
should be carefully checked over a hundred 
miles or so, on give-and-take roads with 
normal loads, to make sure that it really is 
excessive. It should be remembered that 
short journeys and town work inevitably 
mean increased petrol consumption. 

If, however, it is certain that the con- 
sumption is excessive, and various adjust- 
ments to the engine have been seen to, 
then, as far as the carburettor is concerned, 
we suggest trying slightly smaller jets. 
First try one size smaller main and com- 
pensating jets. Should the performance 
deteriorate by fitting smaller sizes in 
both main and compensating jets, it should 
be remembered that there is no relation 
between these two jets, and it is quite in 
order to alter the size of one and not the 
other. Consequently, the effect should 
then be tried of reducing one jet at a time. 


It should be made quite certain that the 
automatic starting control is working freely, 
and that the valve is returning completely 
to its seating. If this is not so, the starting 
device will not be out of action, and conse- 
quently will be supplying petrol in addition 
to that given by the main carburettor. 

The Filter. 

The petrol is filtered on entering the 
carburettor and the filter should be cleaned 
from time to time. Unscrew the petrol 
connection (io) and take the filter out of 
its seating, when the gauze can be 
thoroughly cleaned with petrol. 

When re-assembling the filter, care 
should be taken to see that the washers (26) 
are correctly replaced. 

No other adjustments are likely to be 
necessary under normal conditions, but 
should the vehicle be used in very hot 
climates or at a very high altitude, a 
slightly weaker setting may be required. 
Alternatively, if the vehicle is used in very 
cold climates, a larger starting jet may be 
necessary. In any case, suitable jets will 
be gladly forwarded upon application. 

STANDARD SETTING 


Choke Tube ... ... 28 

Main Jet ... ... 115 

Compensating Jet ... 90 

Slow-running Jet ... 80 

Progression Jet ... 120 

Capacity Tube ... 1 

Needle Seating ... 2 mm. 

Starting Jet 120 

Starting Venturi ... 5 

Starting Sleeve ... 5 
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COIL IGNITION EQUIPMENT 


Description of the Equipment and its 

Functions. 

A coil ignition set consists essentially 
of an induction coil, and a combined dis- 
tributor and contact-breaker, the latter 
being driven from the engine by skew 
gearing. An ignition switch and an igni- 
tion warning lamp are incorporated in the 
instrument panel. 

To enable the owner to understand the 
functioning of the system, we give a brief 
description of the equipment and its 
operation. 



com 

windings 

(PRIMARY) 


PORCELAIN 
BASE 


HIGH-TENSION 

TERMINAL 


TERMINAL 
CONNECTED 
TO SWITCH 


TERMINAL 
CONNECTED 
TO CONTACT 


Fig. E.l. The Ignition Coil, with Casing partly 
cut away, showing Method of Construction. 

The induction coil consists of an iron 
core around which are wound the primary, 
or low-tension, and the secondary, or 
high-tension windings. The duty of the 
coil is to convert the battery voltage of 
12 to something in the order of 6,000 volts, 
which is required to form a spark across 
the plug points. When the ignition switch 


is “ on,” current flows from the battery 
through the primary winding. This 
current is interrupted by means of the 
contact-breaker, causing an instantaneous 
high voltage current to be induced in the 
secondary winding. 

The centre terminal of the distributor 
moulding is connected, on the outside, to 
the high-tension terminal of the coil and 
on the inside, by means of a carbon brush 
contact, to a rotating distributor arm. 
This arm is provided at its outer tip with 
a metal electrode, which, when the arm 
rotates, passes very close to the metal 
inserts set in the distributor moulding 
and connected, by way of the high-tension 
cables, to the sparking plugs. 

The cycle of events in the operation of 
the set is as follows : — When the engine 
is turned the distributor shaft rotates, 
causing the contact-breaker points to 
make and break alternately. This will 
give rise, every time the points open, to 
the high secondary voltage, which will be 
passed from the coil to the rotating dis- 
tributor arm. From here, it jumps the 
gap to one of the metal inserts in the 
distributor moulding, which, in turn, is 
connected by cable to one of the sparking 
plugs. Immediately after the spark occurs 
the contact-breaker points will close and 
the cycle of operations will be repeated 
for the spark to occur in the cylinder next 
in firing order. 

Automatic Advance Mechanism. 

The coil ignition equipment is provided 
with an automatic advance mechanism, 
which relieves the driver of the necessity 
for constant adjustment of a hand ignition 
control. 

The mechanism consists of a centri- 
fugally operated governor housed in the 
distributor body, in which moving weights 
cause angular motion between the cam 
and the driving shaft. 

The action of the mechanism is briefly 
as follows : — As the engine speed increases, 
the weights, acted upon by centrifugal 
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force, move outwards, causing the cam to 
move in the direction of the drive, thus 
advancing the timing. As motion is 
dependent on engine acceleration and de- 
celeration, only, and not on velocity, wear 
is negligible, and as the control is carefully 
adjusted and greased during assembly, it 
requires no attention whatever. One of 
the advantages of automatic timing control 
is that the ignition will be always retarded 
when starting. 

In addition to the centrifugally operated 
automatic advance, the distributor is also 
fitted with a vacuum-operated mechanism, 
which gives greatly improved timing 
control. 

The reason for this development is that 
the correct point for ignition to occur is 
dependent, not only on the speed of the 
engine, but also on the load, so that the 
ideal control is a combination involving 
speed and load. 


Advantage is taken of the fact that at 
any fixed engine speed, the intake manifold 
suction is, roughly, inversely proportional 
to the engine load, that is to say, with a 
light load, the suction in the induction 
manifold is of a comparatively high order, 
while on full load, it is of a low value. 
This variation of pressure is utilised to 
give the most suitable ignition timing at 
all loads. 

The control consists of a flexible 
diaphragm enclosed in a metal housing. 
The diaphragm is linked so that when 
acted upon by the vacuum in the induction 
pipe of the engine, its movement affects 
the rotation of the distributor head. 

The vacuum control mechanism is 
arranged so that it is quite independent of 
any timing variations due to movement 
of the centrifugally operated mechanism 
inside the distributor. 

This control requires no lubrication or 
attention of any kind. 



Fig. E.2. The Contact-breaker and Distributor Assembly, with cover removed. 


A. Vacuum Control. 

B. Vacuum Tube from Carburettor. 

C. Contact Points. 

D. Lock Nut. 

E. Cam. 

F. Condenser. 


G. Distributor Arm. 

H. Metal Electrode. 

J. Contact-breaker Pivot. 

K. Bolt and Clip for Timing Adjustment. 

L. Insert oil here to lubricate Automatic Advance. 

M. Terminal. 
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Ignition Switch and Warning Lamp. 

Besides forming a means of stopping 
the engine, the ignition switch is provided 
for the purpose of preventing the battery 
being discharged by the current flowing 
through the coil windings when the engine 
is stopped. A warning lamp is provided 
in the instrument panel, which gives a red 
light when the ignition is “ on ” and the 
vehicle is running very slowly or is 
stationary, thus reminding the driver to 
switch off. 

Lubrication. 

(1) Distributor Shaft. — One or two drops 
of thin machine oil about every 1,000 miles. 

(2) Cam. — About every 3,000 miles give 
the cam the slightest smear of vaseline. 

(3) Distributor Automatic Control . — 
About every 3,000 miles withdraw the 
rotating arm “ G ” (Fig. E.2) from the top 
of the spindle by lifting it off, and add 
a few drops of thin machine oil. Do not 
remove the screw exposed to view, as 
there is a clearance between the screw 
and the inner face of the spindle through 
which the oil passes to lubricate the 
automatic timing control. 

(4) Contact-Breaker Pivot. — Every 5,000 
miles, place a single drop of thin machine 
oil on the pivot “ J ” (Fig. E.2) on which the 
contact-breaker works. 

(5) Spigot Mounting. — This can be 
lubricated by applying oil to the retaining- 
spring grooves. On later models, a 
lubricator is provided for this purpose. 

Cleaning and Adjustment. 

The distributor has one contact-breaker 
lever. The distributor shaft carries a 
4-lobe cam, which is driven at half engine 
speed so that the contacts open twice each 
revolution of the engine. Occasionally 
remove the distributor moulding by push- 
ing aside its two securing springs. See 
that the electrodes are clean and free from 
deposit. If necessary, wipe out the dis- 
tributor with a dry duster and clean the 
electrodes with a cloth moistened with 


petrol. See that the carbon brush is 
clean and moves freely in its holder. 
Clean the outside of the moulding, par- 
ticularly the spaces between the terminals. 

Next examine the contact-breaker ; it 
is important that the contacts “ C ” 
(Fig. E.2) are kept free from any grease or 
oil. If they are burned or blackened, 
they may be cleaned with very fine emery 
cloth, and afterwards, with a cloth 
moistened with petrol. Care must be 
taken that all particles of dirt and metal 
dust are wiped away. Misfiring may be 
caused if the contacts are not kept clean. 

The contact-breaker gap is carefully set 
before leaving the Works, and a gauge is 
provided with each distributor. Pro- 
vided that the cam is kept clean and that 
the instructions on cam lubrication given 
are carried out, the wear on the fibre heel 
is negligible, and consequently the contact- 
breaker gap will only need adjustment at 
very long intervals. If the cam is dirty, it 
may be cleaned with a cloth moistened 
with petrol, and afterwards given the 
slightest smear of vaseline. 

To test the contact-breaker gap, slowly 
turn the engine over by hand until the 
contacts are seen to be fully opened. 
Now insert the gauge on the spanner in 
the gap ; if it is correct the gauge should 
be a sliding fit. It is not advisable to 
alter the setting unless the gap varies 
from the gauge. If adjustment is 
necessary, proceed as follows : — 

When the contacts are fully opened, 
slacken the locking nut (D) on the station- 
ary contact-screw, and rotate the latter by 
its hexagon head until the gap is set to the 
thickness of the gauge. After making the 
adjustment, care must be taken to tighten 
the locking nut. 

Adjustment of Sparking Plugs. 

The plug electrodes burn away slightly 
with service, and thus, in time, the gap 
length increases. Occasionally examine 
and clean them, adjusting them if necessary 
to the right setting about 20 thousandths 
of an inch. 
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Coil. 

The coil unit is not adjustable in any 
way, and requires no attention beyond 
seeing that the terminal connections are 
kept tight, and the moulded coil top is 
kept clean. 

Maintenance of the Battery. 

As the ignition coil depends on the 
battery and dynamo for its supply of 
current, it is important that these units 
should be kept in good condition. 

Notes on Timing. 

The combined distributor and contact- 
breaker is carried in a clip attached to the 
timing lever. The timing can be ad- 
justed by loosening the clamping screw on 
the clip, and turning the distributor 



Fig. E.3. A Part-sectional View of the Contact- 
breaker and Centrifugal Automatic Advance 
Mechanism. 

housing in the desired direction. The 
contact-breaker heel is thus moved round 
_ the cam, and so the positions of firing are 
altered. 


Before removing the distributor from 
the engine for any reason it is advisable 
to mark the distributor housing and lever 
so that it can be replaced in the same 
position and so avoid re-timing. 

To Set Ignition Timing. 

(1) Turn the engine over until No. i 
piston is at the top of its compression 
stroke (that is, on top dead centre), as 
indicated by the mark on the flywheel. 

(2) With the engine set in the above 
position, and as the distributor is always 
retarded when at rest, the timing is correct 
if the contacts are just commencing to 
separate and the metal electrode on the 
rotating distributor arm is pointing to the 
insert in the moulding connected to plug 
No. 1. If necessary, slacken the clamping 
screw on the timing lever, and turn the 
distributor housing until this position is 
found. After setting the distributor, 
tighten the clamping screw. 

It should be seen that the plugs are 
connected to the distributor in sequence 
according to the firing order of the 
engine : 1, 3, 4, 2. 

(3) If, on running the engine, the firing 
is found to be slightly too early or too late, 
this may be corrected by again slackening 
the clamping screw, and turning the dis- 
tributor a fraction in the required direc- 
tion, afterwards tightening the clamping 
screw. 

Location and Remedy of Troubles. 

If a failure of ignition or misfiring 
occurs, unless the cause is at once apparent, 
the owner is strongly recommended to 
proceed in accordance with the following 
instructions, which should quickly enable 
him to locate the trouble. 

Before proceeding with the examination, 
make sure that the trouble is not due to 
defects in the carburettor, petrol supply, 
sparking plugs, etc. 

The low-tension wiring may be checked 
as follows : — Switch on the ignition and 
turn the engine by hand until the contact- 
breaker points are closed. If the movable 
arm of the contact-breaker is now pulled 
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quickly aside with the fingers, thus 
separating the contacts, a spark should 
occur between them as they separate, 
indicating that current is flowing through 
the primary coil windings 

If a fault is indicated in the low-tension 
wiring, examine the cables from switch 
to coil, and from coil to distributor. See 
that the battery terminals are tight and 
that the cables from the switch box to 
the battery are secure. The battery may 
be dismissed as the cause of the trouble 
if the lamps will light properly. 

Do not engage the electric starter if the 
battery voltage is low. 

Examine the high-tension cables — i.e. 3 
cables from the coil to the distributor, 
and from the distributor to the plugs. 
If the rubber shows signs of deterioration 
or cracking, the cable should be renewed. 
Remove the distributor moulding and 
examine the contacts ; if necessary, clean 
them as before described. 

Test the coil independently of the dis- 
tributor, as follows : — Remove the cable 
from the centre distributor terminal and 


hold it about \ in. from some part of the 
engine and turn the engine. The sparking 
should be strong and regular if the coil 
is functioning correctly. 

Misfiring and Bad Starting. 

Examine the high-tension cables and 
the plugs. If necessary, adjust the gaps 
to the correct setting (about 20 thousandths 
of an inch). Sooty or oiled plugs may be 
dismantled, cleaned and washed with 
petrol. 

The plugs and high-tension cables may 
be tested by removing the plugs in turn 
and allowing them to rest on the cylinder 
head and observing whether a spark occurs 
at the points when the engine is turned by 
hand. It should, however, be noted that 
this is only a rough test, since it is possible 
that a spark may not take place when the 
plug is under compression. 

If, after carrying out the examination 
suggested, the cause of the trouble cannot 
be found, we advise that the equipment 
should be examined by these Works or the 
nearest Lucas Service Depot, the addresses 
of which are given on pages AA5 and AA6. 
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Description. 

The clutch is of the internal cone type. 
The rim of the flywheel (13) is bolted to 
the flywheel disc (5) and forms the ex- 
ternal driving cone. Each of the eight 
pressure springs (7) is retained in position 
by a recess in the flywheel disc and by the 
spring-retaining plate (50) at one end, and 
by the raised circular projection on the 
spring pressure-plate (8) at the other. It 
should be noted that four of these springs 
are right-hand coils and the remainder left- 
hand. The inner, or driven, cone (9), 
which is of aluminium alloy, is lined with 
a special friction fabric (10). The cone 
is attached to the flange formed on the 
sliding sleeve (32) which also carries the 
two ball races (31) and clutch-brake 
disc (39). At the front end is the spring 
pressure-plate (41) that is carried on the 
front ball bearing. 

The sleeve (32) is splined internally and 
transmits the power developed by the 
engine through the clutch to the gearbox. 
The sleeve is operated by pressure on the de- 
clutching trunnion (27) by the clutch lever 
(26), which is operated by the clutch pedal 
lever through the shaft (21) and fork (22). 

The fixed portion of the clutch brake (18) 
is provided with an adjustment (25) which 
is secured by the cotter (24). This adjust- 
ment enables the correct movement to be 
obtained to ensure easy gear changes. 

Lubrication. 

The lubrication of the clutch is arranged 
by taking a small quantity of oil from 
the crankshaft rear bearing supply by 
way of the duct (1) to the tube (2) pressed 
into the small passage in the crankshaft. 
The tube rotates in the worm-grooved end 
of the passage (44) in the clutch shaft. 
The oil passes on to the ducts (30) and 
then to ducts (29) to supply the ball race 
taking the pressure of the clutch pedal. 
The oil also passes along the splines of the 
clutch shaft, lubricating these ; then out 
at the end, into the spring pressure plate, 
which diverts the oil to the front bearing. 


Further, the oil under pressure in the 
passage (44), in addition to passing 
through ducts (30), passes a quantity by 
way of the worm groove to the roller 
spigot bearing (3), thoroughly lubricating 
this. There is also a quantity thrown 
about inside the case in the form of fine 
spray. This lubricates the other working 
parts, in addition to covering the clutch 
cone fabric with a fine layer, sufficient to 
prevent fierce engagement. The holes (37) 
prevent any possibility of too much oil 
being retained inside the flywheel and 
clutch unit. 

The used oil returns to the base of the 
clutch chamber, is picked up by the 
rotating flywheel, thrown into an inclined 
trough, and returned to the crankcase 
sump for re-distribution. 

Dismantling Clutch. 

To dismantle the clutch, first remove 
the gearbox cover and examine the 
position of the three holes (38). If not 
in line, depress the clutch pedal and turn 
the cone (9) until they are in alignment 
with each other. Next remove the gear- 
box by disconnecting the rod joining the 
foot pedal to the clutch operating lever 
attached to the withdrawal shaft. Then 
remove the set-screws (46) fixing the 
flanged face. The fork (22) and levers 
(26) will come away with the gearbox 
clutch shaft. Next insert three extractor 
studs in the holes (38). Fit and tighten 
nuts on these studs evenly, sufficiently to 
take the pressure of the springs (7). The 
nuts should now be removed from the 
studs (12), when the flywheel rim can be 
removed. Note the peg for locating the 
rim in correct position on the flywheel 
disc. Then ease off the extractor stud 
nuts evenly until the pressure is off the 
springs (7), then remove these studs com- 
pletely, when the cone and sliding sleeve 
unit can be slipped off entire. Take care 
that the roller spigot bearing (3) is kept 
free from dirt. 
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Fig. F.2. Part-sectional View, 

5. Flywheel-Disc. 

7. Clutch Pressure-Spring. 

9. Clutch Cone. 

10. Clutch-Cone Lining. 

I I . Engine-Starter Ring. 

12. Stud and Nut fixing Flywheel-Rim. 

13. Flywheel-Rim. 

16. Clutch-Brake Friction Fabric. 

The clutch spring pressure-plate and 
front bearing can easily be taken from the 
front end of the sleeve (32). To draw off 
the rear ball race and de-clutching 
trunnion, it is necessary to remove the 
spring retaining the ring (28), and, after 
this, the bolts fixing the clutch cone (9) 
and the clutch brake disc (39) to the sliding 
sleeve (32). 

Clutch Lining. 

If a new clutch lining is to be fitted, and 
difficulty is experienced in stretching the 
lining on the cone, warm the lining 
thoroughly. This will assist in getting 
the lining into correct position. Take 
particular care that the rivets force the 


showing Clutch-brake. 

17, Sec-Screw fixing Arm. 

18. Clutch-Brake Arm. 

20. Set-Screw clamping Bridle. 

21. Splined Fork-Shaft. 

22. Fork. 

24. Cotter fixing Slide Bar. 

25. Slide-Bar Adjustment for Clutch-Brake. 

48. Wire Fixing Set-Screw. 

lining into the counter-sunk holes of 
the clutch-cone, as shown in the illustra- 
tions. 

Re-assembling Clutch. 

When the parts are ready for assembly, 
first fit the bell housing, taking care that 
the spray tube lubricating the timing 
gears, is in position. Then see that the 
tube (2) conveying oil from the engine 
to the clutch, is in position and clean, and 
that the spring-retaining plate (50) is in 
position with the fixing set-screws securely 
wired up. 

The spigot roller bearing (3) can now 
be fitted and oiled. Do not on any 
account use grease. The sliding sleeve 
(32), cone (9), and brake disc (39) can be 
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assembled, but before doing so, examine 
the ball races. It will be seen that these 
are of a special design ; the pressure of 
the clutch springs and foot pedal must 
be taken on that portion of the outer ring 
formed for this purpose. They must not 
on any account be fitted the wrong way 
round. (See illustration.) 

Assemble the unit, see that the bolts are 
tight and split-pinned, and that the 
spring-retaining ring (28) is in its correct 
position. 

To build up the clutch cone assembly, 
first insert the springs (7) in the recesses 
formed in the flywheel disc and spring- 
retaining plate (50). This will hold them 
in position. Take care to insert them 
alternately according to the right- or left- 
hand winding of the coils. Next offer up 
the cone assembly, and bring the holes (38) 
into line. If a dummy shaft is available 


for centring the clutch parts, use it, but 
there must be a hole in it large enough to 
accommodate the lubricating tube (2) to 
avoid damage. 

The shaft will steady the unit while the 
parts are being fixed. Place the springs 
and pressure plate in position and insert 
the three extractor studs in the holes (38). 
Make quite sure that the springs (7) are 
seated properly on the raised bosses of the 
pressure plate (41). Screw up the nuts 
to compress the springs sufficiently to 
allow the flywheel rim to be placed in 
position. Fit the rim (13) into position, 
fit the nuts to the studs (12), tighten up, 
split-pin, and withdraw the dummy shaft ; 
thoroughly lubricate the splined sleeve, 
etc., and all is ready for fitting the gearbox. 

Make sure that there is always l- in. to 1 in. 
clearance between the clutch-pedal and 
the foot-board. 
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Description. 

The gearbox has four speeds, operated 
by selectors fitted to the top cover of the 
box. The assembly carrying the mech- 
anism can be detached, and any repair can 
be carried out without removing the main 
box. The gears are held in position by 
spring-loaded balls (18 and 19) that 
register in recesses (21) in the selector 
rods (67, 68 and 69) ; in addition, locking 
plates (79 and 80) prevent the movement 
of any but the desired gear wheels, 
effectively locking in a neutral position 
those not required. 

The primary and main gear shafts are 
carried on ball bearings (31 and 63), but 
the counter-shaft (55) which is hollow, is 
fitted with roller bearings (48) inside and 
at the ends, and these run on a spindle (53) 
passing through its centre. Any end- 
thrust that may exist is taken on the plain 
hardened steel discs (46). A roller bear- 
ing (7) is also fitted to the spigot of the 
main gear shaft (24), which also carries at 
the rear end, a skew gear (34 and 43) to 
drive the speedometer. 

Lubrication. 

The gearbox is lubricated with 50-50 
gear and lubricating oil and holds 
gallons when filled to the correct level. 
It should be inspected, when cold, weekly 
and any loss made good. The oil should 
be drained from the box every 10,000 miles 
and flushed out with paraffin to remove any 
chips or foreign matter, and re-filled with 
new oil. 

Preventing Oil Leakage. 

Every effort has been made to prevent 
leakage of lubricant from the gearbox. 
At the front the primary and clutch shafts 
are fitted with a ring (64) screwed to fit 
the shaft. On its outer diameter and equi- 
distant from the ends, is an annular groove, 
and communicating with this groove is the 
air passage (5). From the annular groove 
two worm grooves are cut, right and left 


hand ; the right hand at the clutch end 
prevents any oil passing into the gearbox, 
and the other prevents oil passing from/the 
gearbox into the clutch case. In addition, 
there is a thrower disc (62) fitted on the 
inner side of the ball bearing (63), which 
prevents excessive quantities of oil being 
forced into the bearing. 

At the rear end of the main shaft a 
thrower disc (30) is fitted, to prevent 
excessive oil from passing the bearing 
into the skew gearbox. At the rear of this 
box a special oil seal is fitted to prevent 
any oil from leaving the box. 

Dismantling Gears. 

With the gearbox removed from the 
chassis, the primary shaft (3) can be re- 
moved by first removing the nuts (60) 
securing the housing to the front of the 
box. The shaft unit can then be pulled 
out. The spring locating ring (61) will be 
left in position, but the roller spigot 
bearing (7) may come away or remain on 
the mainshaft spigot. The parts can then 
be dismantled by first removing the spring 
circlet (4) and then the locking ring (64). 
The ball race can then be taken off. 

The main gear shaft (24) can be removed 
by first undoing the nuts (42) from the 
studs (33). The shaft, with bearing, skew 
gear, etc., can then be pulled out, the shaft 
sliding out of the gears, leaving them in 
the box to be lifted out afterwards. 

To remove the reverse gear shaft, de- 
tach the plate (44) ; then draw out the 
short shaft (81) — a threaded hole is pro- 
vided at the outer end for this purpose — 
and the two gear wheels can then be lifted 
out. The gear selector fork (26) can be 
detached by removing the small spindle 
(71) which is fixed in position by the taper 
pin fitted at the rear end and just outside 
the box. 

To take out the countershaft (55) and 
gears — the locking plate (44) already being 
removed — as the spindle (53) is a push 


Fig. G.2. Plan View of Gearbox, partly sectioned. 


10. 

Change-Gear Striker Fork. 

51. 

II. 

Fixed Selector-Plate. 

56. 

12. 

Moving Selector-Plate. 

70' 

18. 

Spring for Ball Locking Selector-Rod. 

71. 

19. 

Ball Locking Selector-Rod. 

73. 

22. 

Direct-Drive Dogs. 

74. 

23. 

Top and Third Gear Selector Fork. 

75. 

25. 

First and Second Gear Selector Fork. 

77. 

26. 

Reverse Gear Selector Fork. 

8l! 

44. 

Plate Locking Countershaft Gear Spindle. 

82. 

45. 

Reverse Intermediate Gear Wheels, 

83. 

49. 

First-Speed Gear (Main Shaft, Sliding). 



Second-Speed Gear (Main Shaft, Sliding), 
Third-Speed Gear (Main Shaft Sliding). 
Set-Screw fixing Cover-Plate. 

Guide Spindle for Reverse Selector Fork. 
Side Cover-Plate. 

Dip-Rod. 

Spring-Plate retaining Dip-Rod. 

Oil-Filler. 

Reverse Shaft. 

Bronze Bush. 

Lug Supporting Reverse Gear Shaft. 


fit, it can be removed by driving it out 
with the aid of a hammer and soft-nose 
punch through the rear of the box. When 
this has been done, take note of the thrust 
washers (46) and see that they are kept at 
their respective ends. 

The shaft (55) can now be lifted out of 
the box. The roller bearings (48) should 
be removed from their location inside the 
shaft pending the refitting. 

It will be noted that the shaft (55) and 
the 1st and 2nd speed gear wheels (47 
and 52) are formed in one piece. The 
3rd speed and constant-mesh gear wheels 
(54 an d 58) are a press fit on the shaft, 


the drive being taken on the keys (57). To 
take off these wheels, first remove the 
spring locking ring (59), and then press off 
the wheels one at a time ; if a press is not 
available, drive them off with a soft-nose 
punch. 

When the lid of the box, with the 
selector mechanism, is lifted off, the re- 
verse gear selector fork is left in position 
in the main box. To dismantle those parts 
attached to the lid, undo set-screws (76) 
from the selector forks. Then push the 
locking plate (79) close to plate (80) when 
the selector rod (67) can be withdrawn if 
the striker fork (10) is moved on to the 
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ist and 2nd speed selector shaft. The 
same procedure should be followed with 
the other selectors, the spring and balls 
Ci 8 and 19) can then be removed. 

Re-assembling Gearbox. 

The procedure for assembling the gears 
is approximately a reversal of dismantling, 
but care must be exercised in carrying out 
the work. Commence by assembling the 
gear wheels on the counter shaft ; see 
that they are both pressed home so that 
the spring ring (59) fits snugly in its 
groove, with the distance-piece (50) and 
roller bearings (48) placed in position 
inside the shaft. Oil one face of the thrust 
washers (46) and place them in position 
(the oil will hold them by suction) then 


insert the chamfered end of the spindle 
(53) at the rear end of the gearbox 
sufficiently to engage the thrust washer at 
that end. The shaft (55) can now be 
inserted and when in correct alignment 
push the spindle (53) through until the 
slot is in correct position to fit the locking 
plate (44). .004 in. end-float should be 
allowed to the countershaft. 

The reverse intermediate gears should 
now be fitted. Examine the bearings to 
see that they are quite clean ; thoroughly 
lubricate them and place in position. 
Push the short shaft (81) in until the slot 
in the end is in correct position for receiv- 
ing the locking plate (44) which can now 
be fixed. 



Fig. G.3. 

38. Splines. 

43. Speedometer Drive. 

44. Plate locking Countershaft Gear Spindle. 

53. Spindle carrying Countershaft Gears. 

67. Selector for Top and Third Gears. 

68. Selector for First and Second Gears. 

69. Selector Rod for Reverse Gear. 

71. Guide Spindle for Reverse Selector Fork. 

27. Drain-Plug. 


Rear End of Gearbox. 

73. Side Cover-Plate. 

74. Dip-Rod. 

75. Spring-Plate retaining Dip-Rod- 

77. Oil-Filler. 

78. Air Vent. 

79. Plate Locking Selector Rods (67 and 68). 

80. Plate Locking Selector Rods (68 and 69). 

81. Reverse Shaft. 
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The primary shaft can now be fitted 
into position. First place the oil thrower- 
disc (62) with the relieved side towards 
the ball race, see Fig. (1) on the shaft. 
Next fit the ball race (63) and locking ring 
(64) ; tighten securely and fix the wire circlet 
(4). The roller spigot bearing (7) can next 
be placed in position, and then, with the 
retaining spring ring (61) inserted in its 
groove, place the shaft in the box. See 
that the joint face is clean and smear a thin 
coating of liquid jointing over it ; fit the 
cover plate (6) and securely tighten up. 

To assemble the mainshaft (24) first fit 
the oil thrower disc (30), taking care that 
the outer diameter (which is dished) is 
set away from the bearing. (See Fig. 1.) 
Then fit the bearing (31), ball race packing 
washer (32) and speedometer drive (34) 
and the housing (35), with the oil seal (36) 
in position as shown in Fig. 1 (with the 
flexible lip pointing towards the bearing). 
The spider (37) must now be pressed 
on to the shaft and fixed securely with 
the washer and nut (39). 

To fit the mainshaft in the box, first see 
that the rear face is clean, also that the 
spring retaining ring (28) is in position. 
Smear the faces thinly with liquid jointing, 
place the sliding gears in the positions 
shown in Fig. 1, and insert the shaft 
engaging the splines. Push the shaft 
through into the roller spigot bearing, and 
the housing (35) on to the studs (33) and 
tighten up securely, fit the selector fork 


(26) and securely fix the spindle (71) by 
driving home the taper pin. 

The selector rods and forks should now 
be added to the cover plate. Fit the 
reverse rod first, not forgetting to put the 
locking plates (79 and 80) in position, and 
then the first and second gear fork and 
rod, taking note that the set-screws (76) 
have the heads on the nearside of the box. 
When inserting the rods, the method of 
moving the striker (10) from one position 
to another to facilitate entry (as previously 
mentioned) should be adopted. 

Lastly fit the third and top gear set, 
test the movement of the parts and wire 
up the set-screws. Fill the box up to 
the bottom edge of the side cover plate (73) 
with 50-50 engine and gear oil. 

Examine the reverse gear selector fork 
to see that it is in its race. Using a piece 
of string, tie the top of the fork to prevent 
it from disengaging and push the first 
speed gear into engagement, which will 
allow more room for the final fitting. 
Then place the cover in position, taking 
care that the selector rod (69) engages 
correctly with the top of the reverse gear 
fork. For the final fitting, smear the face 
of the top joint with a thin coat of liquid 
jointing and first tighten down the front 
nuts of the horizontal and lower ones on 
the vertical joint, to ensure that the cover 
is drawn well into the corner ; then 
tighten down securely all round and test 
the movements of the gears. 
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PROPELLER-SHAFT 


Description. 

The propeller-shaft is in two portions, 
joined near the centre by one of the three 
flexible joints provided. The desired 
flexibility is obtained by the use of rubber 
bushings carried in pressed steel discs, 
which do not require lubrication. The 
shaft is steadied by a ball bearing located 
near the centre, and anchored to a cross- 
member. The housing containing the 
bearing is rubber mounted ; this allows 
a certain amount of flexibility, and also 
acts as a vibration damper. A flexible 
boot, in two sections, retains the lubricant 
in the bearing. 

To Dismantle. 

To dismantle the propeller-shaft and 
centre bearing, undo nuts (9) from the 
bolts (8) which connect the rear and centre 
joints to the spiders (19) fitted to the 
driving pinion of rear axle and to the rear 
end of the front portion of the propeller- 
shaft respectively. Push out the bolts, 
thereby freeing the driving bushes (6) and 
rear half of shaft. Next remove the driv- 
ing bolts (8) from the front joint, and the 
nuts and bolts (17) holding the rubber 
housing flange (15) of the centre joint in 
position. The whole of the front portion 
can now be drawn through the cross- 
member, and placed on the bench. 

To remove the centre bearings, take off 
the flange (15) and rubber ring (14) and 


then unscrew the large nut (24). The 
driver (19) can now be drawn off, and with 
it the rear half of the boot (12). Then the 
bearing can be drawn, and the other half 
of the boot removed. Carefully examine 
those parts that are to be re-fitted, par- 
ticularly those retaining the lubricant for 
the centre bearing. 

Re-assembling. 

When re-assembling the propeller-shaft, 
it is important that the joints and splines 
are so assembled that the driving bolts are 
in alignment, as shown in Fig. H.i. Also 
see that the flexible bushings (4) are in 
good order. Examine the rubber cushion 
ring (14) of the centre bearing ; see that 
the boot (12) and felt washers (11) are fit 
for further use. New felts should be 
soaked in hot tallow before fitting. 

See that the splined joints are thoroughly 
tightened and split-pinned, and that the 
nuts (9) are also tightened securely, with 
washers in position. 

Lubricating Centre Bearing. 

The only part in the propeller-shaft unit 
requiring lubrication is the centre bearing. 
The lubricant for this is injected through 
the lubricating nipple (26). Care should 
be exercised in order to avoid excessive 
pressure being placed on the containing 
boot, due to over-charging. Gear oil only 
is used in this bearing. 
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Description. 

Power is transmitted by a spiral bevel 
pinion through the spiral bevel crown 
wheel, then by way of the differential bevel 
gear, to the axle shafts, hubs and road 
wheels. 

The short driving shaft of the spiral 
pinion is carried on two taper roller bear- 
ings, which take both journal and thrust 
loads. It is also supported by a roller 
spigot bearing at the extreme end, which 
keeps the shaft perfectly rigid. 

The crown wheel and differential gear, 
also the hubs, are carried on taper roller 
bearings. 

The axle shaft and hub-driving flange 
are made in one piece. It is a floating fit 
in the splined differential bevel wheel. 
Adjustments are provided to ensure that 
the driving pinion and crown wheel teeth 
are correctly engaged. 

Lubrication. 

Special precautions have been taken to 
control the lubricating oil. Whereas, in 
the past, hubs have been treated as a 
separate unit, in this design the hubs are 
included in the axle lubricating system. 

It will be noted that the usual oil- 
retaining joint at the inner end of the axle 
tube has been deleted ; therefore, the oil 
in the main casing is free to circulate 
through the tubes and up to the hubs. 
Here, at the inner end of the hub, is fitted 
a special type of oil seal, which prevents 
leakage on to the brake shoes. 

The quantity of oil retained in the hubs 
is limited, and all surplus drains back 
through the tubes to the main axle case. 
Further lubricant injected into the hubs at 
point 4 will, if in excess of the correct 
quantity required, pass through the axle 
tubes to the main casing, where, if the 
filler cap is removed, the total quantity in 
the axle can be checked. 


AXLE 

An air vent (70) is fitted to maintain the 
interior at atmospheric pressure. 

At the front end of the driving shaft is 
another special oil retaining seal (25) to 
prevent leakage at this point. The oil 
should be drained from the axle when warm 
at the end of the first 2,000 miles ; subse- 
quently after every 10,000 miles. Gear 
oil only is used in this axle, and it holds 
1] gallons when filled to the correct level. 

Both ends of the brake camshaft and the 
fixed end of each brake shoe, are carried on 
oil-less bearings, and therefore do not 
require lubricating. 

Brake Shoes, etc. 

One pair of brake shoes is fitted in each 
drum, the shoes being operated by both 
hand and foot. Further information is 
given in the Brake section. 

Dismantling the Axle. 

With the axle removed from the vehicle, 
first remove the driving hub flange nuts 
(2) ; then screw in the withdrawal set- 
screws. This will draw the shafts (1) 
from the splined bevel wheels (40) of 
the differential. When these are free, the 
shaft can be withdrawn. 

If it is desired to remove the whole of 
the interior unit complete, this can be 
done by removing the front cover (61), 
when the whole can be withdrawn, but 
the brake shaft (16) must be detached 
first. 

To take off the spiral pinion, first re- 
move the set-screws (24), retaining the 
cover-plate (30) and bearing housing (23) 
in position. The shaft (26) together with 
roller bearings and housings can then be 
withdrawn. To dismantle this unit, re- 
move nut (29) and draw off the driving 
spider (27) ; the roller bearing fitted next 
to, and abutting on the sleeve portion of the 
flange, can now be withdrawn by pulling 
off the housing (23) with bearing intact. 
This will leave one bearing in position, but 
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it is important to note the shims for 
distancing out the bearings will be seen 
between them ; take care that they are not 
lost. 

Removing Differential. 

Take off the cover-plate (43) and the 
crown wheel and differential gear by re- 
moving the wire (38) pawl (37) and nuts 
retaining the roller bearings cap (39) in 
position. When this has been done, care- 
fully note the exact position of the adjust- 
ing ring and mark its position on the fixed 
half of the housing. This will save time 
when re-assembling and adjusting. 

The differential unit can now be with- 
drawn through the rear of the main banjo 
housing, when the bolts (22) can be re- 
moved, and the differential gear dis- 
mantled. To disconnect the hubs, lift 
up the tab of locking washer (58) and 
unscrew the locking nut (59) ; the tab 
washer can then be removed from the axle 
tube, also the second nut. The hub, 
together with the outer roller bearing, 
can then be pulled off, followed by the 
distance tube and the inner roller bearing, 
etc. 

Care should be exercised in handling 
the special oil seal, because if this is 
damaged in any way, leakage will occur 
when reassembled. Also take care that 
each oil seal is kept and refitted to its own 
hub if it is still usable ; if changed over, 
it may not be successful in preventing the 
escape of oil. 

When removing the brake drums some 
difficulty may be experienced in undoing 
the nuts (9) holding these in position. 
This is due to the special design of thread 
which is so shaped that when tightened up 
the nut wedges on the angle formed at 
the base of the thread, causing it to bind 
and lock in position, thereby preventing 
the nut from coming loose when in service. 
It will therefore be understood that con- 
siderable force will be required to start 


the nut, but once moved, no further 
difficulty will be experienced. 



Fig. J.2. Axle End, showing Brake Shoes. 

10. Brake Cam. 

55. Set-Screw retaining Brake Shoe. 

76. Brake Shoe Insert. 

77. Brake Pull-off Spring. 

78. Road Spring. 

79. Road-Spring U-Clip. 

80. Road-Spring Centre Bolt. 

81. Brake Shoe. 

82. Brake Lining. 

Removing Brake Shoes. 

The brake shoes can be dismantled by 
removing the fixing wire and setscrews 
(55). The shoes can then be pulled off 
the oil-less bush fitted to the anchored end, 
while the expanding end will slide off the 
operating cam. (10) It should be noted 
that the shoes (81) are fitted with inserts 
(76) which can be replaced should wear 
occur. 

Removing Brake Shaft. 

To dismantle the brake operating shaft, 
it is first necessary to remove the bolt on 
clip (15). This will allow the cam and 
its short extension, that fits into the splined 
end of the tubular portion of the shaft, to 
be drawn out. Take care that the spring, 
collar, and oil-less bevelled bush are not 
damaged. Now drive the clip (15) back 
along the shaft towards the differential 
gear sufficiently to allow the shaft to pass 
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through the cam housing far enough to 
allow the end of the shaft to come out of 
bush (19). Then pull the end of the shaft 
sideways, away from the casing, and this 
will give sufficient room to draw the shaft 
out of the camshaft housing in the spring 
and brake bracket. 

Re-assembling Differential. 

When assembling the differential, see 
that the pinion pins (45) are thoroughly 
lubricated, and that there is no grit between 
the faces of the cages. Make sure that the 
gear turns freely. When mounting the 
crown wheel (41) on the cages, take par- 
ticular care that no dirt is between the face 
of the cages and the crown wheel face. 
If there is, it will cause the wheel to run 
out of true, and consequently will be noisy, 
apart from the fact that under these con- 
ditions the wheel will work loose. See 
that all split pins have been inserted and 
opened out. 

It will be noted that the heads of the 
differential cage bolts (22) cannot turn 
owing to the flat on these fitting against 
the shoulder formed on the crown wheel. 

Assembling Driving Shaft. 

If both 'the differential and driving shaft 
units have been removed, then the first 
thing to do is to assemble the spiral pinion 
unit. First fit the roller bearing, with its 
back to the gear teeth ; next place the 
shim distance-washers (32) in position, 
and then fit the bearing housing (23) over 
the first bearing. Now insert the second 
bearing, with its back to the spider. See 
that the face of the housing is clean, and fit 
the washer (60). 

Closely examine the oil seal. If in good 
order, refit ; otherwise, substitute a re- 
placement, but soak this in oil before 
fitting. With the seal in position in the 
cover, fit the latter on to the sleeve of the 
flanged driver. Then place the driver (27) 
and washer (60) in position on the shaft 
and press down. Fit the washer and nut, 
and tighten up solid. 

Holding the unit in a vice by the flange, 


keep the cover and oil seal close up to the 
spider, and test the bearings for running 
play, which is adjusted by the shims fitted 
between the two bearings. To tighten, 
reduce thickness ; to loosen, increase 
thickness. It is most important for the 
bearings to run with absolute freedom, 
otherwise crushing will result. On the 
other hand, there must not be excessive 
play, as this would cause damage to the 
oil seal, and noisy running between the 
pinion and the crown wheel. If any play 
is allowed, it must be only just per- 
ceptible. 

The adjustment being finished, the unit 
can be fitted to the front casing (61). See 
that it is quite clean and that the roller 
bearing (35) is in position. Tighten the 
set-screws thoroughly. 

Fitting Up the Unit. 

The differential gear and crown wheel 
can now be fitted in position. With the 
unit complete, and bearings in position, 
their backs being towards the differential, 
place the unit in position to the marks 
previously made, and fit the caps (39), 
making sure that the caps are down in 
correct position on the adjusting threads. 
Fit the set-screws, and tighten up. 

Now rotate the parts and note if they run 
freely. See that the pinion and crown 
wheel teeth are in full contact, and that 
the ends do not overlap. Test the adjust- 
ment of the bearings. The play on these 
should be only just perceptible ; too much 
will cause the crown wheel to wobble and 
be noisy, besides -damaging the teeth. Too 
little will cause the bearing rollers to be 
damaged. 

The crown wheel and pinion should be 
adjusted into mesh as closely as possible, 
but without any binding ; test at several 
positions. There should be perceptible 
play between the teeth — approximately 
0-004 in. When adjusting the gears, it 
may be found necessary to alter the 
position of the driving pinion, which can 
be done by the shims fitted between the 
face of the housing (23) and casing (61). 
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The adjustments being completed, ex- 
amine and see that all the split pins, tab 
washers, the wire fixing the adjusting 
pawl (37), and the set-screws of the bearing 
cap are properly secured. 

Fitting Parts in Main Cases. 

Now fit the unit in the main casing, but 
first see that the paper joint is in position, 
and that some gear oil has been poured 
into the differential cages. Fit the paper 
joint to the rear of the case, and the back 
cover (43), and bolt up securely. 

Next fit up the brake shaft, with brake 
lever in position. Insert the splined end 
into the floating bush housing, and then 
the other end in its bearing. Place the 
floating bush (14), spring (13), spring 
guide (12) and washer (11) in position on 
the short camshaft, packed with a little 
grease to protect the parts from damp. 
Then insert the shaft into the splined end 
of the tube, taking note that the clip-bolt 
slot in the shaft corresponds with that in 
the tube ; insert the bolt and clip up tight. 
Place the brake shoes in position, and 
when the pull-off springs are fitted, the 
position of the lever (18) should be verified. 
It should stand at an angle of approxi- 
mately 1 5 0 behind the centre line of the 
shaft, when held against the adjusting- 
screw (64). Any alteration may be made 
by moving the camshaft a spline either way 
to suit requirements. 

Fitting Hubs. 

The hubs can now be fitted. First 
place the roller bearing in the back of the 
hub, with its back outwards, then fit the 
special oil seal with the edge of the pliable 
material towards the bearing, and insert 
the collar that fits inside the oil seal. Now 
push the hub on to the shaft and fit the 
tubular distance piece (57), followed by 
the second bearing, facing towards the one 
already fitted. Add the first lock nut ; 
tighten this up and test hub for spinning 


freely, before fitting the tab washer and 
second locking nut. There should be just 
perceptible play. If the bearings are too 
tight, they will crush and, if too loose, the 
rollers will be damaged ; also, the oil- 
seal (51) will be affected. Lock the lock- 
nut up tight and hammer over the tab on 
the flat of the outer nut. 

Fitting Axle Shaft, etc. 

The axle shafts are the next components. 
Place the paper washer on the hub face, 
and insert the axle shaft. Bolt up the 
driving flange to the hub, but make quite 
sure that the withdrawal screws are right 
back and not preventing the faces coming 
into close contact. 

Put half a pint of gear oil in each hub 
at point 4, and ten pints in the main casing. 
The level should again be checked when 
the axle has been fitted to the chassis. 

SPECIAL NOTE. — Brake Camshaft. 

In order to ensure that equal pressure 
is applied to each brake shoe, a special type 
of bush is used at the cam end of the 
operating shaft. This bush (14) allows 
a certain amount of free movement to the 
shaft, and enables the cam (10) to exert 
equal pressures on each shoe. This free 
movement is arranged for as follows : — 
The bush (14), although a running fit on 
the camshaft, is bevelled on the outside. 
A similar angle is formed in the bush 
housing. A spiral spring (13) forces the 
floating bush (14) into this angled recess, 
and the camshaft to a central position. 
Should, however, the brake shoe liners 
wear unequally, then, when the brake is 
applied, the cam (10) will follow and keep 
in close contact with the shoes, and in doing 
so will force the floating bush outwards 
against the spring pressure, allowing the 
camshaft to move out of the centre line. 
When pressure is released, the spring (13) 
forces the floating bush (14) back into the 
angled recess and the camshaft to the 
centre line position. 
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Description. 

The front axle beam has been designed 
with deep jaws at the ends. The axle 
swivels are fitted inside these, and are so 
designed that the centre line of the swivel 
passes through the centre of the tyre and 
gives centre-point steering. 

The weight of the front of the vehicle 
is taken on a floating bush bearing fitted 
into the top of the jaw. The working 
faces are set at an angle, which makes this 
bearing self-adjusting. The bottom bear- 
ing is a bronze bush, closed at one end and 
held in position by a flange formed with 
the casting. It should be noted here that 
there is a slight alteration of the usual 
order, inasmuch as the outer ring of the 
roller bearing is fitted in the swivel and 
the inner ring on the rotating axle, which 
is made in one piece with the nave-plate 
carrying the brake drum and wheel disc. 
As in the case of the rear axle, the wheel 
studs and nuts are made with the special 
self-locking threads. The combined nave- 
plate and axle is held in place by a long 
stud fitted in the back plate (21) which 
passes through the axis of the axle and is 
secured by a nut retaining the axle in 
position. 

In addition to the roller bearings 
mounted on the axle, there are a distance 
piece (18) and an oil circulator (17). The 
latter is in the form of rotating scoops 
which pick up oil from the well and throw 
it on to adjacent parts, thoroughly lubricat- 
ing the bearings. The lubrication of the 
bottom bush is by way of the wick (56) 
communicating with the well. 

Felt oil seals (59) are fitted to prevent 
the leakage of lubricant from the swivel, 
and a special type of seal (16 and 54) at the 
top and bottom bearings. In addition, pro- 
vision is made to prevent oil getting on 
the brakes. 

Brake Shoes. 

The brake shoe liners are 3^ in. wide 
and f in. thick. The shoes are operated 


by an hydraulic expanding cylinder situ- 
ated between the ends of the shoes. The 
anchored end of the shoe is provided with 
oil-less bearings, and fitted to pins located 
in the mounting. 



Fig. K.2. Track-Rod Joint (Late Type). 

27. Track-Rod Eye with Spherical Housing. 

28. Spherical Centre-Piece. 

30. Track-Rod Pin. 

31. Grub-Screw locating Centre-Piece (28). 

70. Felt Washer. 

71. Helical Spring. 

72. Bronze Ring. 

73. Lubricating Duct. 

74. Lubricating Connection. 

Track-Rod, etc. 

The usual type of track-rod lever has 
been deleted from this chassis ; the 
mounting has been formed to take its 
place. The track-rod pin works in 
a spherically-shaped block (28) the ends 
of which are radiused to fit the spherical 
housing in the track-rod end, and in which 
the block is a running fit. This block (28) 
relieves the track-rod pin of any strain 
due to any change of angularity that may 
take place. 

A limited-supply type nipple is provided 
for gun-lubrication of the track-rod joint. 

In earlier models an oil-less bush was 
fitted in the block. 

Dismantling Axle, Swivel, etc. 

Assuming that the axle has already been 
removed from the chassis, to dismantle 
the swivel axle, first remove the nut and 
spring washer (1) and also remove the 
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dress guard. Undo the wheel nuts (right- 
hand thread in all cases) and take off the 
wheel. Note the special self-locking 
thread. Next remove the large nut (2) so 
that the axle nave-plate (3) and brake drums 
(9) can be withdrawn. Now take off the 
brake-shoe springs (41) pull open the brake 
shoes and remove the hydraulic expander, 
the anchor pin set-screw (47) and the pin 
(33). The shoes can now be taken from the 
mounting. Next detach the track-rod pin 
(30) and steering lever (22) when the 
swivel will be free for dismantling. 

Undo the set-screws (43), oil tray (44), 
and flanged bush bearing (55) from the 
lower part of the axle-jaw, and the swivel 
will drop sufficiently to enable the bearings 
(13 ar, d 14) t0 l ea ve the housing ; then, by 
tilting the top of the swivel over, the 
whole can be lifted from the axle. Take 
note of the packing-shims located in the 
bottom of bearing (55) that regulate the 
amount of end-play allowed in the swivel. 

The oil-collector (45), collar (4), felt 
oil-stop washer (59), roller bearings (20), 
distance tube (18), and revolving oil 
circulator (17), can now be removed for 
examination, etc. 


Re-assembling Swivel. 

With the swivel clean and ready to re- 
ceive the parts, place the axle bearing at 
the steering lever end in position first with 
its* back outwards. [Note. — There is a 
difference in the shape of the ends, one 
being shaped to receive felt washer (59) and 
the other the bearing retaining ring (19)]. 
Insert the distance tube (18) and oil 
circulator (making sure that the cup of 
the latter faces to the direction of rotation, 
as shown), then the outer bearing. 

Place the retaining ring (19), with paper 
washer to prevent oil leakage, in position, 
and the back plate (21) fitted with the long 
stud. Next position the oil-retaining felt 
washer with the pressed steel back-plate 
towards the roller bearing ; fit the distance 


collar (4), fix the oil-collector cover (45) 
in place and tighten the clip. 

Fitting Swivel to Axle. 

First place in position the oil seal (16), 
collar (15), bearing (14) and plate (1 1). See 
that the wick (56) is in position and then 
insert the swivel into the bottom bearing 
housing. Place the ring (53) in position 
through the hole, followed by the oil seal 
(54) and bearing (55) with adjusting shims 
in position in the bottom. Lift the parts 
up into position, and fix the oil drip-tray 
(44), etc., with set-screws (43) and wire 
these up. 

The brake shoes should now be placed 
in position, the anchor pins (33) inserted 
and set-screws (47) tightened and wired. 
Fit the expander cylinder and pull-off 
springs (41). 

Fitting Track-Rod. 

The track-rod should now be fitted to 
the steering yoke (32). First insert the 
centre piece (28), then place the spring (71) 
and dirt-excluding washer (70) in position, 
followed by the bronze washer (72). Place 
the track-rod in position in the yoke, and 
fit the pin (30). See that the slotted nut is 
split-pinned. 

Fitting Swivel Axle and Brake Drum. 

With the brake drum (9) already fitted 
to the nave-plate, and with seal (60) in 
position, insert the swivel axle (3) into the 
bearing assembly. If the distance tube 
has dropped, it can be lifted into correct 
alignment by using the long stud (51) for 
the purpose. See that the axle engages 
with the dogs cut on the back plate (21). 
After tightening up nut (2) securely, test 
wheel for spin. 

Now adjust the eccentrics (37) until both 
shoes rub slightly. Turn it back until the 
drums revolve without rubbing, and then 
securely lock eccentrics. With a paper 
washer in position, the combined cover-cap 
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(22) and steering lever can then be fitted. 
Check over and pump in half a pint of gear 
oil. 

Front Wheel Track 

Measured at equal heights from the 
ground, the distance between the rims at 
front and back of the front wheels should be 
exactly equal. The track-rod has right- 


and left-hand threads for executing this 
adjustment correctly. 

The wheel locks should be adjusted 
when the axle is fitted to the chassis, by 
regulating the set-screw (69) retaining the 
cover plate in position ; use packing 
washers under the head of the screw for 
this purpose. 
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STEERING GEAR 


Description. 

The operation of the steering gear is as 
follows : — A hardened steel cam (5), in 
which a spiral groove is cut, is mounted 
on the shaft (2) carrying the steering wheel. 
Into this groove is inserted the follower 

(10) , on each side of which, deeply em- 
bedded in the faces, are two hemispheres 

(11) that make contact with the sides of 
the cam track. The follower (10) is free 
to rotate in a bearing in the rocker-shaft 
arm (18) to which the drop arm (13), 
operating the drag link, is fixed. The 
rocker shaft is carried in phosphor-bronze 
bearings (16). 

The cam (5) is mounted between special 
ball bearings (3) expressly designed for 
the duty they have to perform. At the 
top end of the shaft carrying the cam and 
also the steering wheel, a third bearing (1), 
made of felt, is mounted, which bearing is 
arranged to eliminate any binding of the 
shaft, should there be flexing of the 
column on the road. 

This bearing excludes all dust and dirt, 
both from its own working parts and from 
the gear, and is designed to damp out 
vibration of the steering column. 

The gear is very simple. As the steer- 
ing wheel and cam are rotated, the 
hemispheres and follower engaging the 
cam are moved backwards and forwards 
in the groove, thus imparting the required 
motion to the drop arm. At the same 
time, each hemisphere aligns itself in its 
seating to the side of the track engaging 
with it, and the follower, complete with 
its four hemispheres, also adjusts itself in 
the bearing in the rocker shaft. It will be 
seen from this that a considerable area is 
always evenly presented to the cam track 
by the hemispheres. 

As little wear takes place in the gear, 
adjustment is rarely necessary, but full 
provision for adjustment is provided in 
case of damage due to accident, and we 


give a description of the procedure in the 
following notes : — 

Adjustments. 

Referring to the illustrations, a series of 
shims (22) is located between the end 
plate (7) and the face of the steering box 
(6). To eliminate end-play, remove one 
or more of these shims as required, 
care being taken to see that when the end 
plate (7) is securely re-bolted, the bear- 
ings (3) are still quite free to rotate. Care 
should also be taken to see that the joint 
between the end-cap and the box is 
properly re-made if oil leakage is to be 
avoided. The gear should be filled up 
with oil to replace any loss during adjust- 
ment. 

Adjustment for play between the 
follower and track is effected by renewal 
of the hemispheres (11) those on one or 
both sides of the follower being changed 
according to the degree of adjustment re- 
quired. Remove cover plate (21) and 
drain off sufficient oil to expose the cam 
and its track. Withdraw the follower (10) 
from its bearing in the rocker shaft arm 
(18). Replace one pair of hemispheres 
(11) from one side of the follower by a new 
set, and then insert the follower unit into 
the cam track in its mid position — i.e. } 
approximately midway between the two 
ends of the cam. This, for the moment, 
should be done independently of the 
rocker shaft arm (18), which should be 
moved over to one side to leave the centre 
portion of the cam track exposed. 

Should further adjustment be required, 
the remaining pair of hemispheres should 
be replaced in like manner. 

When inserting new hemispheres see 
that they are quite clean and free from grit 
before inserting them into the follower. 
A smear of thick grease in the seatings will 
check any tendency for them to fall out. 

Correctly adjusted, the follower unit 
should be a free sliding fit in the centre 
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portion of the track, to ensure a free 
passage of oil between the surfaces, but 
only a minimum of side play should be 
permitted. Too close a fit will result in 
a stiff steering. This point determined, 
it now only remains to replace the follower 
unit through the rocker shaft arm and into 
the track. This is most easily done with 
the rocker shaft over in the extreme lock 
position, as the track is purposely made 
slightly wider at these points. A little care 
should be exercised here, and the hemi- 
spheres may with advantage be slightly 
tilted in their seatings to give a lead-in 
effect when entering the track. A slight 
to-and-fro movement of the steering wheel 
in conjunction with a light pressure on 
the back of the follower facilitates this 
assembly. 

The cover plate (21) and its shims (19) 
should next be replaced, taking care to 
re-make the oil-joint properly. Fill up 
the casing with fresh oil. 

General Notes. 

The shims (19) between the cover plate 
(21) and the box (6) should not be re- 
moved. They are intended for initial 
assembly only. A certain amount of 
end-play is called for, and is desirable in 
the rocker shaft, and no attempt should be 
made to take this up by removing these 
shims. 

Should the thrust bearings (3) be, for 
any reason, taken off the shaft (2), care 
should be taken to replace them the right 
way round. The right way round is 
when the word “ thrust,” stamped on one 
side of the inner race of the bearing, is up 
against the end of the cam (5). 

Fitting Drop Arm to Rocker Shaft. 

Should it be necessary to remove the 
drop arm from the rocker shaft at any 
time, we recommend that before doing 
this, both be marked so that they can be 
fitted together again in the same position. 

In case this marking has been omitted, 
we would draw your attention to the 


correct method of fixing, which is of some 
importance. Should this operation not 
be properly carried out, almost certainly 
the available lock will be limited in one 
direction or the other. 

The steering column and box, without 
drop arm, should be fitted in position on 
the chassis and all fixings tightened up 
properly, including the steering wheel. 

Set the front wheels in alignment with 
the rear wheels, using strings for this pur- 
pose ; next fit the drop arm to the steering 
connecting link. 

If now the steering wheel is rotated 
gently, you will find that at each end of 
its travel its movement is limited by 
internal stops in the steering box. The 
number of turns of the steering wheel re- 
quired to bring the gear from one end of 
its travel to the other should be counted. 
Then, commencing from one of these 
stops, take the wheel back half the number 
of turns available, which will bring the 
steering mechanism into its central posi- 
tion, but the angle of the drop arm (taking 
a straight line from the centre to centre) 
when the front wheels are in alignment 
with the rear, should be approximately 
8" behind a perpendicular line drawn 
through the centre of the rocker shaft. 
The steering wheel must be turned to the 
left slightly, causing the rocker shaft to 
rotate 8 in a clockwise direction to provide 
the necessary difference in angular move- 
ment of the stub axle when turning to 
right or left respectively. This will bring 
the splines into the correct position for 
the drop arm to be slipped on, when the 
cramping bolt should be tightened securely. 

Test the steering locks and if any adjust- 
ment is required, move the lever one spline 
in the direction required and test again. 

On the forward-control model, if the 
adjustment is not correct, the front wheel 
tyres will foul the bumper bar on one side 
or the other. 

The steering gear is lubricated with gear 
oil. (See Lubrication Chart.) 
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Description. 

In the hydraulic brake system, the effort 
from the foot pedal is conveyed to the 
brake shoes by means of a column of fluid, 
which is incompressible. This special 
fluid has been developed as a result of 
many years’ research, and for the brakes 
to function satisfactorily and remain 
efficient, genuine Lockheed No. 5. brake 
fluid must be used exclusively. 

The brake system consists of a master 
cylinder, in which the hydraulic pressure 
is generated, cylinders to operate the brake 
shoes, a supply or reserve tank by which 


When the pressure on the foot pedal is 
released, the brake-shoe return-springs 
force the brake expander pistons to iheir 
normal “ Off ” position, and the fluid is 
driven back through the pipe line into the 
master cylinder. 

The Master Cylinder. 

Automatic compensation for expansion 
or contraction of the fluid, due to tempera- 
ture changes, is provided by the master 
cylinder. The special Lockheed brake 
fluid used in the system is immune from 
freezing and unaffected by high 
temperatures. 



Fig. M.l. The Master Cylinder. 


A. Piston. 

B. Piston Cup. 

C. Return Spring. 

D. Bypass Port-hole. 

E. Piston Push-rod. 

F. Check Valve. 

G. Connections for Fluid Pipes. 


H. Piston-stop. 

K. Secondary Sealing Cup. 

L. Rubber Boot. 

M. Connection to Supply Tank. 

N. Bleeding Screw. 

O. Bleeding Screw Plug. 


the system is maintained full of fluid, and 
the “ line,” consisting of copper tubing, 
flexible hoses and unions which are inter- 
posed between the master cylinder and 
wheel cylinders. 

When pressure is applied to the foot 
pedal, the piston within the master cylinder 
forces the fluid through the copper tubing 
and flexible hose connections into the 
wheel expanders. The pressure is trans- 
mitted to each brake expander with equal 
force. 


Within the master cylinder are a piston 
(A) and a cupped washer (B) normally held 
in the “ Off ” position by a coiled spring 
(C). Immediately in front of the cup 
washer, with the piston in the “ Off ” 
position, is a small port hole (D) connecting 
the cylinder interior with the hollow boss 
above it, which is connected by a length of 
copper tube to the fluid supply tank. 
With any rise in temperature causing the 
fluid to expand in the system, the fluid is 
allowed to pass through the port into the 
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supply tank. With any drop in tempera- 
ture causing the fluid to contract, the fluid 
flows back through the port. Thus a 
constant volume of fluid is maintained in 
the system. 

Pressure is applied to the pisron (A) by 
means of a push rod (E and 12, Fig. N.9), 
which is connected to the brake pedal, 
and is adjustable. 

In the head of the master cylinder, held 
in place by the return spring (C) is a com- 
bination inlet and outlet check valve (F). 

When the brakes are applied, the master 
cylinder piston forces the fluid through 
holes in the metal valve body, and so 
into the system. When the pedal is 
released, the master cylinder return- 
spring forces the piston back to its 
“ Off ” position against its stop (H) ; 
at the same time, the pistons in the brake 
expanders are driving fluid back and 
so lifting the whole valve assembly off 
its seat by the action of the brake-shoe 
return springs, until the fluid pressure 
balances with the effort of the master 
cylinder return-spring, and the inlet valve 
closes. The complete system is then full 
of fluid. 

Leading from the interior of the hollow 
boss above the cylinder to the annular 
space formed by the reduced skirt of the 
piston (A) is a large diagonal port. 
Through this port the annular space is at 
all times kept full of fluid from the supply 
tank, leakage at the rear of the piston being 
prevented by the secondary cup (K). 

If for any reason the return of fluid is 
insufficient to equal the displacement 
caused by the return of the master piston, 
a vacuum is created in the master cylinder 
sufficient to cause the master piston cup 
(B) to turn in at the lip and allow the fluid 
to bypass from the annular space, through 
the small holes in the master piston head 
into the master cylinder. 

Any excess fluid thus introduced into 
the system will pass freely into the supply 
tank through the port (D) when the master 
cylinder piston returns to its “ Off ” 
position. 


The open end of the master cylinder is 
fitted with a rubber boot (L) to prevent the 
ingress of dirt. The supply tank is 
attached to the dashboard, where it is 
accessible, and it is connected to the 
master cylinder by a copper pipe. The 
tank should be kept three-quarters full of 
genuine Lockheed brake fluid. 

To Remove Master Cylinder from 
Chassis. 

Drain the supply tank. To do this con- 
veniently, disconnect the pipe at the 
cylinder head, depress the brake pedal 
slowly, allowing the fluid expelled to flow 
into a clean container. Repeat the per- 
formance until the tank is drained. De- 
tach the push-rod from the foot pedal and, 
having undone the three bolts holding the 
cylinder to the chassis, remove the 
cylinder. 

To Dismantle Master Cylinder. 

Remove the rubber boot (L) and the 
spring-clip and stop retaining the piston ; 
then draw the piston from the barrel. 
The cup (B), spring (C), and valve (F) 
are then removable. 

Cleaning after Dismantling. 

Any necessary cleaning must be carried 
out with Lockheed brake fluid. Never 
use petrol, paraffin, or oil. 

To Re-assemble Master Cylinder. 

Dip all parts in Lockheed brake fluid. 
Hold the cylinder vertically during 
assembly. Insert the valve assembly in 
the large end of the spring and drop it into 
the cylinder. Insert the master cylinder 
cup (B) pressing it firmly on to the end of 
the spring. Replace the piston (A) and 
secondary cup (K) and complete the 
assembly. 

Front Brake Expander (Internal). 

The front expander is mounted rigidly 
to the brake-shoe mounting and the 
opposed pistons act through push-rods 
directly on the tips of the brake shoes. 
The ends of the cylinder are fitted 
with rubber boots to protect the cylinder 



DENNIS BROS. LTD. GUILDFORD 


M 4 



Fig. M.2. The Front Brake Expander. 

These Views show the Pistons, Sealing Cups and Springs retaining Cups in position, Fluid 
Pipe Connection and Bleeding Screw, etc. 


from dust or dirt. At the uppermost 
position and between the opposed pistons, 
is a bleeder screw, required for expelling 
all air when filling the system. 

Removal of Front Brake Expander. 

Disconnect copper tubing from the hose 
union (61, Fig. K.3), at the axle end, then 
remove the nut and lock washer, when 
the hose union may be removed from the 
bracket. Fit a small wooden plug into 
the end of the tube to prevent the fluid 
escaping and tie it up with the end pointing 
upwards. Take off the brake drum and 
unhook the brake-shoe return-spring. 
Remove the two set-screws holding the 
cylinder to the back plate and the cylinder 
can be withdrawn. 


The cylinder proper is made up of a steel 
stamped head into which is screwed a 
tubular steel barrel. The joint between 
these two parts is made by a copper 
gasket. The head and barrel must not be 
dismantled for any purpose whatsoever. 

Sliding in the cylinder barrel is a hollow 
fork-ended piston carrying a rubber cup, 
which acts as a pressure seal. The out- 
ward travel of the piston is governed by 
a screwed cap fitting on the end of the 
cylinder barrel. Dirt and water are ex- 
cluded by a rubber boot, one end of which 
is clipped to the cylinder barrel, whilst 
the other is clipped to the piston fork 
end (E). 


Rear Brake Expanders (External). 

The rear brake expanders are mounted 
at one end to a fixed portion of the axle, 
and at the other end to a lever (66, Fig. J.3) 
operating, through a second lever (18 
Fig. J.3), the brake camshaft. 


Fluid enters the cylinder head via the 
flexible hose attached by means of a con- 
nection, and a bleeder screw is provided 
for expelling air from the pipe line. (See 
separate instructions, “ Bleeding the 
Line.”) 


Fig. M.3. The Rear Brake Expander. 


A. Cylinder Head. 

B. Cylinder Barrel. 

C. Sliding Sleeve or Ram. 

D. Fixing for Sealing Cup. 

E. Fork End. 

F. Sealing Cup. 

M. Thrust Washer. 


N. Clip for Rubber Boot. 

P. Entry for Fluid. 

Q. Bleeder Screw. 

R. Bleeder Screw Plug. 

S. Jointing Washer. 

W. Rubber Boot. 
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Removal of Rear Brake Expander. 

Remove the screwed plug holding the 
fluid-pipe fitting to the cylinder head and 
insert a plug and tie it up with the end 
pointing upwards to prevent loss of fluid ; 
then disconnect the expander at its forked 
ends. 

The flexible hose connections to the 
expanders should be examined every 2,000 
miles for any sign of leakage. Leaky hose 
should immediately be renewed. Further, 
when cleaning down parts with petrol or 
paraffin, do not let it come into contact 
with the hose, or it will cause it to rot. 
Bleeding the Line. 

Whenever any part of the system has 
been disconnected, it is necessary to 
“ bleed ” the system in order to expel all 
air. Fill the supply tank with Lockheed 
brake fluid before starting this operation, 
and keep the tank at least half-full of fluid 
during the whole period of bleeding. 
First slack back the front brake adjust- 
ment cams as far as possible. Unless this 
is done, there is a possibility of trapping 
a pocket of air in the cylinder. Remove 
the set-screw (Fig. M.2) from the end 
of the bleeder screw, and screw in the 
bleeder drain, which is a screwed brass 
nipple fitted with a rubber tube. Slide 
the box-spanner over the tube, and allow 
the rubber tube to hang into a clean glass 
container. Unscrew the bleeder screw 
one turn of the spanner (Fig. M.4) and de- 
press the foot pedal quickly, allowing it 
to return fully without assistance. This 
gives a pumping action which forces fluid 
out at the wheel expander, carrying with 
it any air that may be present. Not less 
than ten strokes of the foot pedal will be 
necessary to bleed each wheel expander. 
Watch the flow of fluid from the bleeder 
drain, the end of which should be kept 
below the surface of the fluid, and when 
all air bubbles cease to appear, close the 
bleeder screw. The bleeding operation 
must be repeated on each brake expander, 
and the supply tank replenished each time. 
Should the supply tank be drained during 
the bleeding operation, air will be drawn 


into the system at this point, necessitating 
re-bleeding. 

To Re-line Brakes. 

When re-lining brake shoes, it is im- 
portant that the same make and quality of 
lining be used on all four wheels as fitted 
by us, otherwise a difference in frictional 
co-efficiency may cause the steering to be 
affected, as the braking on the wheels will 
be unequal. Do not re-line one pair of 
front brake shoes only ; always re-line 
both. 



Fig. M.4. “ Bleeding the Line.” 

This view shows how the operation is carried out on one of the 
front brakes. A special box-spanner, with tube attached, is 
provided. 

Brake Adjustment. 

When lining wear has reached a point 
where the foot pedal goes almost to the 
floor board, it becomes necessary to adjust 
the brake shoes into closer relation to the 
drums. 

Front Brake Shoes. (See Fig. K.3) 

On the mounting that also forms a cover 
plate (11) for the brake shoes, will be 
seen two screws with square heads (37), 
which, in turn, are fixed in position by 
lock nuts (67). 

The inner ends of these screws are 
formed in the shape of a cam, and press 
against the webs of the brake shoes. By 
rotating the screw by the square end the 
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shoe can be moved towards or away from 
the drum. Therefore, to adjust, jack up 
the axle, turn screw (37) until the brake 
shoe rubs on the drum, then slacken off 
just sufficiently to allow the drum to 
rotate freely. Tighten the lock-nut. Test 
each shoe in exactly the same way and 
when finished all front brake shoes will 
be adjusted. 

Rear Brake Shoes. (See Fig. J.3) 

At the inner end of the rear axle brake 
shaft (16) is a set-screw (64) fixed in posi- 
tion by a lock-nut (65). It will be noted 
that the set-screw point presses against 
the lever (18) connected to the hand brake 
pull rod (67). This latter lever is also 
pushed by the head of link (66) connected 
to the hydraulic brake expander (73). 

Therefore, to adjust the brakes, jack 
up the rear axle, slacken off the lock-nut 
(65) and screw up the set-screw (64) until 
the brake shoes just touch the drums. 
Then slacken off to clear so that the drum 
will rotate freely without rubbing. 
Tighten the lock-nut. 

Removal of Brake Shoes. 

Remove the brake drum and brake shoe 
return-spring, remove set-screw and draw 
the brake shoe anchor-pins, after which 
the shoes may be pulled off. 

Proper Adjustment of Brake Pedal. 

It is important that the push-rod (E) 
should have a slight clearance where it 
seats in piston (A) when in the “ Off ” 
position. Should the push-rod be ad- 
justed tightly against the piston, the port 
hole (D) will be covered by the cup 
washer (B), thus preventing the com- 
pensating action of the master cylinder, 
and causing dragging brakes. 

In cases where brakes are not function- 
ing perfectly satisfactorily, the following 
information is given which should enable 
the cause of the trouble to be diagnosed 
and remedied. 

Excessive Pedal Travel. 

(Requires pumping.) 

(a) Brake shoes require closer adjust- 
ment to the drums. 


( b ) A leakage in the system — tighten 
joints in the line and examine flexible hose. 

Pedal Feels Springy. 

(a) The system requires bleeding. 

( b ) There is no fluid in the supply 
tank — replenish. 

Inequalities in Braking. 

(a) The linings are not bedded in; rectify. 

C b ) Protruding rivets or scored drums ; 
rectify. 

(c) Grease on linings ; linings should 
be carefully cleaned and scraped ; also 
brush with a stiff wire brush. 

Poor Braking. 

(a) Brake shoe linings worn down, or 
soaked with oil ; re-line brake shoes. 

(b) Brakes require adjusting. 

Brakes Stay “ On ” or Drag when 
Pedal is Released. 

(a) Brake shoes are too closely ad- 
justed. 

(b) Brake shoes seized or tight on their 
anchor-pins ; remove shoes and pins and 
ease and lubricate. 

(c) Brake shoe return-springs weak or 
broken. 

(d) No initial clearance on pedal. It is 
essential to have free pedal-play of about 
half an inch between the pedal and boards to 
allow the piston in the master cylinder 
to go right back in the “ Off ” position 
to release excess fluid pumped into the 
system when the brake is applied. If 
there is no pedal slack when in the “ Off ” 
position, it prevents the release of the 
fluid, thereby keeping the brake shoes on. 
A floor-board fouling the pedal may cut 
out this required pedal slack or an in- 
correct adjustment of the pedal link gear 
may also be the cause. 

{e) The master cylinder cup and/or 
brake expander cups sticking in the 
cylinder bores due to the use of spurious 
fluid ; thoroughly flush out the system 
with genuine Lockheed brake fluid and 
fit new rubber parts. 
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(f) Wheel bearings are loose ; adjust or 
fit new bearings. 

Brakes Grab or Vehicle Pulls to One 
Side. 

(a) Brake linings not bedded in 
correctly ; bed linings to drum and 
chamfer off the leading ends of leading 
linings. 

(b) Brake linings have varying co- 
efficients of friction (or holding capacities) 


due to grease, etc. ; clean linings, or re-line 
if necessary. 

(c) Incorrect inflation of tyres ; rectify. 

(d) Front spring loose on axle bed ; 
tighten and rectify. 

Hand-Brake Lever. 

The position of the hand-brake lever can 
be adjusted at the fork connection on the 
short pull-rods. Make sure that the 
locknut is tightened securely. 
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CHASSIS UNITS 

(Removal of) 


Fig. N.l. Dismantling 
the Radiator. 

1. Section of Tubes removed. 

2. Set-Screw fixing Section. 

3. Rubber-jointed Seating for 

Section. 

4. Top Water-Tank. 

5. Radiator Shell. 

6. Stone-Guard, 

7. Fixing-Stud. 

8. Bottom Water-Tank. 

9. Drain-Plug. 


Removing Radiator. 

The radiator is anchored to brackets 
which in turn are fitted to the cross- 
member. It is steadied at the top by a 
tie-rod which keeps the radiator the 
correct distance from the dashboard and 
yet allows a certain amount of flexibility. 
The radiating tubes, which are protected 
by a strong stoneguard (6), held in position 
by six screws, are detachable from the 
top and . bottom tanks in four sections, 
enabling repairs to be carried out easily 
and effectively. The sections are held in 
position by set-screws (2) which bolt the 
terminal ends of each section to rubber- 
jointed seatings (3), making a water- 
tight joint. 

The overflow pipe of the radiator has 
a non-return valve fitted at the top, just 
inside the filler, to prevent loss of water 
due to splashing, but should internal 
pressure develop, however slight, the valve 
will immediately operate. 


A drain plug is fitted at the base for 
removing the water when necessary. 

To remove, first disconnect the top tie- 
rod, then the top and bottom rubber joints ; 
remove the nuts fixing the radiator 
base to the brackets. It will then be free 
for lifting from the chassis. 

If the radiator is being removed previous 
to the removal of the engine, then, instead 
of removing the nuts, disconnect the 
front bumper cross-member (14, Fig. N.3), 
where attached by the three bolts 
(1, Fig. N.3). The member and radiator 
can then be lifted off together. 

Removing Engine and Gearbox. 

The radiator and bumper bar being 
already removed, disconnect all controls, 
exhaust pipe, wires, petrol pipe, speed- 
ometer cable, torque-reaction damper, 
etc. Place a low truck under the engine 
crankcase and use packing or jacks as 
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Fig. N.2. View showing how Engine is supported when being removed 
from, or being fitted into, Chassis. 


shown in Fig. N.2 to support the engine 
at the correct height. 

Disconnect the universal joint and 
gearbox where fixed to the crossmember 
(Fig. N.8) and then the engine bearer at 
the front of the engine, where fixed by the 
bolts (13) to the chassis ; next remove the 
bolts fixing the engine bearer (6) to the rub- 
ber mounting brackets (5). When the unit 
is ready for removal, remove the gearbox 
lid, together with the change-speed lever. 
The combined unit can then be withdrawn 
from the chassis. 

The torque vibration-damper, at the off- 
side of the engine should be examined 
occasionally to ensure that both its anchor- 
ages (i.e., to engine and to frame) are 
remaining properly tight. If it is dis- 
mantled at any time, take care, when 
re-assembling, that the distance-piece 
between the two housings (1, Fig. N.4), 


is properly replaced and securely bolted up. 
Removing Front Axle. 

To remove the axle, first take off the 
wheels. Then disconnect the coupling 
bar to the steering box at the axle end 
Next undo the brake fluid pipe, at the 
joint (61, Fig. K.3) where it is bolted to the 
angle bracket fitted to the brake mounting ; 
to prevent excessive loss of fluid, fit a small 
plug in the end of the flexible pipe. 
Next tie the pipe to the chassis with its 
end pointing upwards, and above the level 
of the pipe leading to the master cylinder. 
The “ U ” clips (24, Fig. K.i), fixing the 
axle to the springs, can then be removed 
and the axle withdrawn. 

Removing Rear Axle. 

Disconnect first the hand-brake rods 
where connected to the levers (18, Fig. J.3), 
then the hydraulic expanders from the fixed 
bracket and operating lever (but not from 
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Fig. N.3. Front Engine Mounting. 

Bolts securing Bumper-Crossmember. 
Radiator-Bracket Bolts. 

Rubber Mounting, Inside Plates. 

Rubber Insertion. 

Sheath for Rubber. 

Engine Bearer. 

Carburettor Control. 

Mounting Cross-Bearer Plate. 

Belt Adjustment. 

Dynamo Pulley. 

Screwed Holes for withdrawing Crankshaft Pulley. 
Pin engaging Starting Handle. 

Bearer-Plate Bracket. 

Bumper-Crossmember. 


Fig. N.4. Torque-Reaction Damper. 

1. Top and Bottom Housings. 

2. Securing Bolts. 

3. Set-Screws fixing Damper to Engine. 

4 . Starter Switch. 

5. Starter Motor. 

6. Cylinder-Jacket Drain Tap. 

7. Damper Rod. 

8. Anchorage Bolt and Bracket. 
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Fig. N.5. Front Anchorage of Front Spring. 

1. Fixed Spring- Bracket. 

2. Housing for Brake Pedal Shaft on Forward-Control Chassis. 

i. Spring-Pin and Lubricator. 

4. Bolt securing Spring-Pin in Shackle. 

5. Spring-Anchor Clip. 

6. Plate forming part of Spring Anchor Clip. 

the brake fluid pipe), and tie the expander 
up to the side of the chassis until the axle 
is replaced. Then remove the bolts 
connecting the propeller shaft to the back 
axle, and also the “ U ” clips (79, Fig. J.2) 
fixing the axle to the rear springs ; the 
axle can then be withdrawn. 


Fig. N.6. Front Anchorage of Rear Spring. 

I. Spring Bracket. 

3. Spring-Pin and Lubricator. 

4. Bolts securing Spring-Pin. 

5. Spring-Anchor Clip. 


Removing Road Springs. 

To remove the road springs from the 
chassis, it will be seen by referring to 
Fig. N.5, etc., that the same method of fixing 
the shackle and pins is employed for both 
front and rear springs. The bolts 
passing through the clips also engage the 


Fig. N.7. Rear Anchorage of Rear Spring. 

7. Anchor-Brackec. 

8. Spring Shackle-Pin. 

9. Spring Shackle. 

10. Spring-Anchor Clip. 

11. Bolts securing Shackle-Pins. 

grooves in the pins and prevent them 
from moving out of position. There- 
fore, it is only necessary to remove the 
bolts and the pins, and the springs 
will drop from the shackles, etc. 

The shackles can be removed in a 
similar manner. 

When refitting, well lubricate the pins 
before inserting them in position. 

Bronze bushes are fitted to the spring- 
eyes, and these should be kept well 
lubricated as instructed on the Chassis 
Lubricating Chart. 

The nuts of the cc U ” clips fixing the 
springs to the axles, and also the nuts of 
the rebound plates and spring-anchor clips 
should be examined monthly and tightened 
if found loose. 
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Fig. N.8. 

Rear Mounting of 
Engine and Gearbox 
Unit. 

1. Speedometer Cable Con- 

nection. 

2. Chassis Crossmember. 

3. Rubber Insert. 

4. Saddle forming Rear 

Anchorage. 

5. Propeller-Shaft Spider. 

6. Brake-Fluid Pipe. 

7. Propeller-Shaft. 




Fig. N.9. Rear Anchorage of Front Offside Spring, showing also Detail of Foot-brake Operation. 


1. Spring Shackle-Pin. 

2. Spring Shackle. 

3. Shackle-Pin Bolt. 

4. Shackle Anchor-Brackec. 

5. Brake-Rod Pull-off Spring. 


6. Bracket for Warning-Switch Spring. 10. 

7. Switch-operating Spring. II. 

8. Switch Lever. 12. 

9. Brake Pedal. 13. 


Brake-Pedal Adjustment. 
Brake-Rod Fork. 
Brake-Rod. 

Spring Anchor Clip. 
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ELECTRICAL EQUIPMENT 


Description. 

The electrical equipment is a self- 
contained system. The dynamo, which 
is driven by the engine, is the source of 
supply of current for the ignition coil, the 
lamps, starter motor and accessories. 
The battery acts as a “ reservoir ” of 
energy to supply the current for the starter 
motor and the lamps when the vehicle is 
stationary. 

Automatic Control. 

The regulator causes the dynamo to 
give an output which varies according to 
the state of charge of the battery. When 
the battery is discharged, the dynamo 
gives a high output, so that the battery 
receives a quick re-charge which brings 



Fig. P.l. Controller and Fuse-box, showing 
lettered Terminals. (See also Fig. P.5.) 

it back to its normal state in the minimum 
time. On the other hand, if the battery 
is fully charged, the dynamo is arranged to 
give only a “ trickle ” charge which is 
sufficient to keep it in good condition 
without any possibility of causing damage 
to the battery by overcharging. 

In addition to controlling the output of 
the dynamo according to the condition 
of the battery, the regulator provides for 
an increase of output to balance the current 
taken by the lamps or other accessories 
whenever they are switched on. 

The controlled voltage of the dynamo at 


all speeds ensures a brilliant, steady driving 
light at night. Hitherto there has always 
been the risk of lamp bulbs burning out 
due to broken or loose battery connections. 
This possibility is now eliminated, as the 
voltage across the lamps is controlled 
even though the battery may become 
disconnected. 

No need for Charging Switch. 

The compensated-voltage control sys- 
tem of battery charging ensures that the 
battery is correctly charged automatically 
for all conditions of speed and load. 

No dynamo charging switch is therefore 
necessary, and the driver will not have to 
worry about over- or under-charging, or 
whether his particular running conditions 
call for “ summer ” or “ winter ” output. 

The cut-out and regulator units are 
accurately set after assembly, and do not 
require any adjustment in service. The 
cover protecting these units is therefore 
sealed. 

Note. The Manufacturers will not accept 
responsibility under the terms of the Guar- 
antee if any seal is broken. 

Dynamo. 

The dynamo requires very little atten- 
tion to ensure satisfactory running. About 
every two months, examine the brushes 
and commutator. These are protected by 
a sheet metal band cover secured by a 
screw and nut. When withdrawing the 
fixing screw, take care not to lose the nut, 
as the cover is liable to fly open when the 
screw is released. See that the brushes 
press firmly on to the commutator, and 
that they slide freely in their holders. 
They should “ bed ” evenly on the com- 
mutator. This is checked by examining 
the faces of the brushes in contact with 
the commutator ; they should present a 
uniformly polished appearance. Dirty 
brushes may be cleaned with a cloth 
moistened with petrol. 
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Fig. P.2. The Dynamo, with Commutator Cover removed. 


1. Commutator Cover. 

2. Lubricators. 

3. Terminals. 


4. Commutator Carbon Brush. 

5. Spring-loaded finger on Brush. 

6. Brush Terminal-Screw, 


After cleaning or removal for any pur- 
pose, care must be taken to replace the 
brushes in their original positions, other- 
wise they will not “ bed ” properly on the 
commutator. After long service, when 
the brushes have become worn so that they 
will not bear properly on the commutator, 
they should be replaced. It is recom- 
mended that none but genuine Lucas 
brushes are fitted, as these are specially 
made and will give the best results and the 
longest life. We advise owners to have 
the brushes fitted at these Works or at a 
Lucas Service Depot so that they can be 
properly “ bedded ” to the commutator. 

When ordering brush replacements, 
state the number of the chassis. 

Cleaning Commutator. 

The surface of the commutator should 
be kept clean and free from oil and brush 
dust, etc. Neglect of this precaution will 
result in the commutator becoming 
blackened, causing sparking to occur at 
the brushes, and consequently shortening 
the life of the machine. The best way to 
clean the commutator is to insert a fine 
duster, held by means of a suitably-shaped 
piece of wood against the commutator 
surface, slowly rotating the armature at 
the same time. 


Lubrication. 

As the bearings are packed with grease 
before leaving the Works, very little 
attention is needed. 

A greaser is provided and this should 
be given one turn about every i,ooo miles. 
When empty, it should be refilled with a 
good quality high-melting-point grease. 

Starter Motor. 

The starting motor is constructed with 
a shaft fitted with a pinion, which, on 
rotation, runs into engagement with the 
geared rim of the flywheel. Immediately 
the engine begins to fire, the pinion is 
automatically thrown out of mesh. 

Give the starter brush gear and com- 
mutator similar attention to that described 
for the dynamo. If, for any reason, the 
pinion wheel on the motor does not engage 
with the flywheel teeth, examine the 
screwed sleeve on the armature spindle to 
see that it is free from dirt ; if necessary, 
wash over with paraffin. Occasionally 
give it a few drops of light machine oil. 

The starter is provided with an ex- 
tended shaft, having a square end, which 
can be rotated by means of a spanner in 
the remote possibility of the pinion 
becoming jammed in mesh with the 
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Fig. P.3. The Self-starter Motor. 


1. Commutator Cover. 

2. Shaft-end Cap. 

3. Switch. 

4. Guide for Operating Cable. 

5. Terminal. 

flywheel for any reason. Access is ob- 
tained to the squared end by pulling off 
the metal cap (2, Fig. P.3). If it is 
a tight fit, lever it off with a screwdriver. 

Switches. 

The lighting and ignition switches are 
mounted in the instrument panel which is 
fitted to the steering column. The starter 
switch is arranged to be operated by hand 
from the dash. 

ignition Warning Lamp. 

This lamp is incorporated in the instru- 
ment panel. It automatically gives a red 
light whenever the ignition is on and the 
engine is stationary, and so reminds the 
driver to switch off. This reduces the 
possibility of the battery being discharged 
by current flowing through the coil 
windings. 

It will be noticed that the warning lamp 
also lights when the engine is running 
very slowly. This is because the lamp is 
connected across the cut-out points and 
will light up at speeds below the cutting-in 
speed of the dynamo. 

Should the dynamo fail to generate, the 
cut-out will not operate and the warning- 
lamp will light up. 


6. Spiral Drive. 

7. Bendix Pinion. 

8. Commutator Carbon Brush. 

9. Spring-loaded Finger on Brush. 

10. Square for rotating Armature Shaft. 

Head Lamps. 

The head lamps are fitted with an anti- 
dazzle device arranged for operation by 
a switch which is mounted on the steering 
column. 

Lucas-Graves Bulbs. 

The Lucas-Graves bulb is a special 
double-filament type, either filament of 
which can be used at will, to give a normal 
driving beam or an anti-dazzle light, as 
required. The main filament is located 
at the focus of the reflector in which the 
bulb is fitted, and is the source of the 
normal driving beam. The secondary 
filament is slightly in advance of the main 
filament, and is provided on its underside 
with a shield which cuts off all the rays 
which ordinarily would be reflected up- 
wards to cause dazzle. The combination 
of this forward-placed filament and the 
shield results in a downward projection 
of a flood of light which is completely 
non-dazzling, and provides a driving light 
for an ample distance ahead. 

The glass fronts of lamps in which these 
bulbs are fitted are of special design, con- 
sisting of a series of vertical lenses of 
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correct optical curvature, which spread 
the beam sideways so as to illuminate the 
full width of the road, and also diffuse the 
beam, giving an even field of illumination 
in the normal and dipped positions. 



Fig. P.4. Switch-panel showing Oil-pressure 
and Electrical warning Lights. 

Replacement of Bulbs. 

When the replacement of any bulb is 
necessary, it is important that the same size 
bulb is fitted. The B.A.S. number will be 
found stamped on the cap of the burnt-out 
bulb. We strongly recommend that bulbs 
as supplied by us are used, as these are 
arranged to be in focus and give the best 
results. 

Maintenance of Battery. 

It is of the utmost importance that the 
battery should receive regular attention, 
as upon its good condition depends the 
satisfactory running of the starting motor, 
the illumination of the lamps, and the 
functioning of the coil ignition. 

The following are the most important 
maintenance hints : — Keep the terminals 
spanner-tight, and smeared with vaseline. 
Also see that the nut securing the lead 
from the negative battery terminal to the 
chassis is tight. 

Topping Up. 

At least once a month, remove the vent 
plugs in the top of the battery and examine 
the level of the acid solution. If necessary, 
add distilled water, which can be ob- 
tained at all chemists and most garages, 
to bring the acid level with the tops of the 


separators. If acid solution has been 
spilled, it must be replaced by a diluted 
sulphuric acid, of the strength indicated 
on either the side or the cover of the 
battery. When examining the cells, naked 
lights must not be held near the vents, on 
account of the possible danger of igniting 
the gas coming from the plates. 

Condition of Battery. 

It is advisable to complete the inspection 
by measuring the specific gravity of the 
acid, as this gives a very good indication 
of the state of charge in the battery. 

A hydrometer is employed for this 
purpose. One can be obtained at any 
Lucas Service Depot (addresses on 
pages AA5 and AA6). Voltmeter readings 
of each cell do not provide a reliable 
indication of the condition of the battery. 

Hydrometer. 

Readings should be taken for each of 
the cells in turn after a run on the vehicle, 
when the electrolyte is thoroughly mixed. 
Before measuring the specific gravity of 
the acid solution by means of the hydro- 
meter, see that the acid is at its correct 
level. The readings should be approxi- 
mately the same. If one cell gives a read- 
ing very different from the rest it may be 
that the acid has been spilled or has 
leaked from this particular cell, or there 
may be a “ short ” between the plates. 
In this case the owner should have his 
battery examined to trace the cause and 
prevent the trouble from developing. 

Specific gravity readings and their 
indications are as follows : — 1-285 — i*3°o : 
Battery fully charged. About 1*210 : 
Battery half-discharged. About 1-150 : 
Battery completely discharged. 

The battery must never be left in a fully 
discharged condition, and unless some 
long runs are to be taken, it is advisable 
to have it charged up from an independent 
electrical supply. 

Storage of Battery. 

If the equipment is not used for several 
months, the battery must be given a small 
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Fig. P.5. Diagram showing the Electrical System of the Chassis. 


charge from a separate source of electrical 
energy about once a fortnight, in order to 
obviate any permanent sulphation of the 
plates. In no circumstances must the 
electrolyte be removed from the battery 
and the plates allowed to dry, as certain 
changes take place which result in loss 
of capacity. 


When Starting. 

Observe the following points when 
starting the engine : — 

(1) Operate the starter switch firmly 
and without hesitation. 

(2) Never operate the starter when the 
engine is rotating. If the engine does 
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not fire at once, allow it to come to rest 
before pulling the switch again. 

(3) In order to facilitate starting in 
cold weather, it is advisable, before using 
the electric starter, to crank the engine 
over slowly by the starting handle for 
two or three revolutions, as this will con- 
siderably diminish the load for starting. 

Cut-out Regulator and Fuse. 

The cut-out, together with the dynamo 
regulator and fuses, is mounted as one 
unit, which also forms a junction box. 
The terminals are identified by letters and 
the cable ends by coloured sleevings. 


As the mechanism is accurately set 
before leaving the Works and does not 
require adjustment, the cover protecting 
it is sealed. 

Replacement of Fuses. 

Before replacing a blown fuse, inspect 
the equipment the fuse protects for faulty 
wiring, and see that all connections and 
terminals are tight. If the fuse blows 
repeatedly, and the cause cannot be 
traced, do not fit fuses heavier than 
specified but have the equipment examined 
at these Works or at the nearest Lucas 
Service Depot. 
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SOME TROUBLES AND THEIR 
POSSIBLE CAUSES. 


Oil-Indicator Light not working. 

1. No oil in crankcase. 

2. Sump strainer choked. 

3. Filament of indicator light broken. 

4. Wires connecting indicator to oil- 
pressure switch broken. 

5. Tube of oil-pressure switch damaged. 

6. Pressure-switch contacts require ad- 
justment. 

7. Cooling filter clogged; bypass valve not 
working. 

8. Oil pump failing. 

9. Camshaft release-valve stuck in 
“ open ” position. 

Excessive petrol consumption. 

1 . One or more cylinders missing fire. 

2. Compression poor on one or more 
cylinders. 

3. Tappets badly adjusted. 

4. Brakes badly adjusted — shoes binding. 

5. Clutch slipping. 

6 . Running too long on lower gears. 

7. Failure to take advantage of down 
grades. 

8. Running on road with starting valve in 
open position. 

9. Running engine for unnecessarily long 
periods with vehicle stationary. 

10. Failure to switch off engine when 
making calls. 

1 1 . Carburettor flooding — float punctured 
or needle valve sticking. 

12. Petrol leakages. 

13. Tampering with petrol jets — enlarging 
them. 

14. Automatic advance not working. 

15. Inferior driving — an intelligent driver 
will always show economy in petrol 
consumption. 


16. Failure to give necessary attention to 
vehicle generally. 

17. Excessive road speed is extremely 
detrimental to economy. 

Engine will not accelerate. 

1 . Ignition automatic advance not work- 
ing. 

2. Contact-breaker points of distributor 
dirty and out of adjustment. See note 
under “ Ignition.” 

3. One or more sparking plugs missing 
fire. 

4. Petrol jet or jets choked. 

5. Float punctured. 

Explosions in Silencer. 

1. Faulty ignition — check timing. 

2. Exhaust- valve spring weak or broken. 

3. Valve not seating — check tappets and 
re-grind valves. 

4. Slow-running jet set too weak. 

5. Jets choked. 

Overheating. 

1. Insufficient water in radiator. 

2. Fan belt loose. 

3. Unnecessary running of machine on 
the lower gears. 

4. Engine short of, or using incorrect, oil. 

5. Tappets badly adjusted, not allowing 
valves to close. 

6. Ignition setting too far retarded. 

7. Clutch slipping. 

8. Carburation difficulties, mixture too 
strong or too weak. 

9. Misfiring. 

10. Clogged radiator. 

11. Silencer choked. 

12. Water-pump impellor not working. 



DENNIS BROS. LTD. GUILDFORD 


Q 2 


Popping in Carburettor. 

1. Opening throttle suddenly before en- 
gine is thoroughly warmed up. 

2. Automatic advance not working 
properly. 

3. Valve spring broken. 

4. Inlet tappets adjusted too close, pre- 
venting valves from seating. 

5. Petrol supply to carburettor choked. 

6. Petrol jet choked. 

7. Water in petrol. 

8. Unsuitable sparking plugs. 

9. Dirty sparking plugs. 

Stoppage of Engine on the road may be 
due to — 

1. Petrol supply choked. 

2. Petrol too low in tank. 

3. Over-heating through lack of lubrica- 
tion to the various bearings, causing 
seizure. 

4. Contact-breaker not operating cor- 
rectly. See “ Contact-breaker,” 
Ingition Notes. 

5. Carburettor control accidentally dis- 
connected. 

6 . Ignition wires accidentally discon- 
nected. 

Engine will not start. 

If the engine will not start and the 
petrol feeds to the float-chamber 
satisfactorily, it may be due to — 

1. Choked starting jet. 

2. Throttle open. 

3. Switch not being on. 

4. Starter valve not open. 

5. Sparking plug points too far apart. 
See notes under “ Ignition.” 


6. Moisture on sparking plug points due 
to condensation. 

Engine knocking. 

1. Ignition too far advanced. If ignition 
has been retarded and knocking still 
continues, it may be due to pre- 
ignition. In other words, the carbon 
deposit requires cleaning off the piston 
heads and combustion chamber. 
Sometimes an engine will fail to stop 
when ignition has been switched off. 
This is also due to pre-ignition (or 
self-ignition) through excess of carbon 
deposit, which must be removed. 

2. Exhaust valves not seating properly. 

3. Unsuitable sparking plugs causing pre- 
ignition. 

4. Missing fire on one or more cylinders. 

5. Engine short of water. 

6. Engine speed too low. 

7. Using unsuitable engine oil. 

Irregular running. 

1. Cracked sparking plugs. 

2. Gap of sparking plugs incorrect. 

3. Defective wire insulation. 

4. Defective wire connections. 

5. Contact-breaker points sticky. See 
Ignition Section. 

6. Petrol supply choked. 

7. Mixture too weak or too strong. 

8. Induction manifold joints leak. 

9. Water in fuel. 

10. Compression poor. 

11. Tappets adjusted too close, preventing 
valves closing. 
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A FEW 

1 . Do not open throttle fully or suddenly 
when engine is cold ; always open 
gradually until the engine is thor- 
oughly warmed up. 

2. Do not forget to note that air-vent in 
petrol tank cap is kept clear. 

3. Do not forget to drain the water from 
radiator and cylinder jackets during 
frosty weather. 

4. Do not forget to fill radiator with 
water before starting engine, if it has 
been drained over-night. 

5. Do not fill the radiator when the 
engine is overheated. Always wait 
until the cylinders have cooled down, 
otherwise there is a danger of damag- 
ing them. 

6. Do not forget to keep the fan belt 
adjusted and driving properly. 

7. Do not forget to switch on when start- 
ing engine, or cylinders will be flooded 
with petrol. 

8. Do not forget to see that oil-pressure 
indicator is registering when engine is 
running. 

9. Do not let the distributor wiring, 
sparking plugs or any part of ignition 
system get damp. 

10. Do not forget that it is an advantage 
to keep the ignition setting as far ad- 
vanced as possible. The engine will 
run cooler and the petrol consumption 
will be better. 

11. Do not forget to clean petrol filter in 
pump weekly. 

12. Do not forget to keep both the foot 
and hand brakes properly adjusted. 
Tap the drums occasionally with a 
light hammer or spanner, when a clear 


DON’TS 

ring will denote that the brake is free. 
A dull note indicates binding. 

13. Do not forget that the hand brake 
should hold when brake lever is half- 
way along quadrant, also that foot 
brake should hold well before pedal- 
plate reaches the footboard. 

14. Do not forget to lubricate the chassis as 
directed by lubrication chart. 

15. Do not forget to use clean oil when 
lubricating any rotating part. 

16. Do not forget to check the com- 
pression of each cylinder occasionally, 
and also the firing of each, to see that 
it is doing its fair share of work. 

17. Do not tamper with any part of the 
vehicle unnecessarily. 

18. Do not forget that the general per- 
formance of a motor vehicle depends 
largely on the attention given to it by 
those responsible. 

19. Do not forget to keep the engine, 
gearbox, etc., thoroughly clean. 

20. Do not forget to re-set the electrodes 
of the sparking plugs every 1,500 miles. 

21. Do not forget to use the hand brake 
when descending hills. 

22. Do not forget that overloading and 
excessive speeds are detrimental to the 
vehicle generally. 

23. Do not forget to flush the water 
circulation through occasionally ; use 
rain water if available. 

24. Do not forget that used engine oil 
may be used to lubricate road spring 
leaves. 

25. Do not forget to read Instruction Book 
thoroughly. 



